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3 fit' Ammtfl hfpori uf tin; IttHtftl of Rt'ijfitti^ of fhv 1 Mtitntion /wi" tb^, 
ifittf cmtlmj iWW, 


< i»i I ' 
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J'iltTIIWNlAX T>''HTlTIjnOXf 

„ , , . ’ ■ • fs, jm, 

7,0 tAc ( onfffenH of^thc United ,. , , . ^ 

III ttccordamv with ,sepiton 5593 of the nf the 

United States, I lint'e the liutiur, in bch'alY nf the Ikuid'of Kegenis« 
to submit to Cong^ tl»e Aiiiiiml Kepnrt «»f tlie operuttoiis, cxitendi* 
tiJtvs, and eniiditiui] of the SlidUisoninn Institution for the year 
end ing J nne ;iO, I HOft. 

I have the honor to lie, very resjieei fully, your obedient servant, 

t'llAS, I), WaIX'OTT^ 


lit 
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THE SBtlTHSOJJlAIT IHSTITUTIOK. 


MEMnKRS EX OVVlCJi} OK THE KSTAHUSIIMEXT." 


'rjiKi]iKkii£ nooftfc^'Ei.T, j’riwiaiitii cir tin? ritiUcni 

VUAKLES \\\ FKmuATiKB, Tk'e-lTftHlilwnt iif Um^ i^inien, 

itictviLLi: w. Fi UJ3L VhM Jusikv or tlic StuU-ft. 

KlIUU liOOT, ^Tl‘lEl1->' of 

l^i.iK M- f^iuWp Bot-n'titfj nf thw TrPiiHorj^ 

^VuxiAM II, TArr, of War* 

Wi44,rAM IL xllTiiriiry-OoiioriiU 

B, C<i*tia-TOL% l^wfmAKtor-t^f'nonil. 

CrfABLEs J. HojfAi'Aari:* SkvR^Larr or ifKt XnTy. 

Aixejf IJiTciioricic, g4R-fi>tary of Hn^ IntarEfir. 

Jamim WuAThs, of A^frlcultortv 

^ r^rroK H. Bc^’rotury of t'oijjiu-m'p luul Lrtttor. 


BEOEXTS OF THE IXSTiTUTlOX 

(fxlsE ifh'vn ufj folloviijig pn^^.) 

OKE^tCKKS OF THE IXSTTTf'TlON. 

(VflCfiitH'yy ^it'rrrtftru^ 

HitttAUb Hatiikl'x, , 4*4J*/«nr »em;laru. in t finyo,' r. «, XaUtmal Huufttm 
I Act in ff 

t'vitvn AniMt. AiniAfdppi mwlnrii. i„ nharut' t,f Uhmri, npp«r JK^-ftuppiw, 

till 





RKCSKNTS OF THE I AX INSTIXm ION, 


By tlii5 orgunixing*' HCt approved Augtiiil 10^ IMii { KeviHLHl .Sltitutcs, 
Titl<^ LXXIIU .si?t-liuii 5i>6i0)* Thr Imsiiii.^ of thi* la^iitiiiioii sliiiU 
bv fit the city af Wfislungtcm by n Hotinl of Rc^gpobs, named 

tlu^ Rcgt^iils of tln^ .Sinithsoiiiaii Iiislitininn* to U- roiii[jOHcd of tlie 
Vice-Pi'iciaidcnt, llie CIjiof Jiistkx* of I ho Fnilc<l throe incmUsrH 

of ihe Senate^ and tJirve nioujlH^rH of tlic House of RcpttiiHCiilsitives, 
together with isjs othei- isersona other thiiii MeiiilxTti of Ciingri^^ 
Mvo of wlioni fihwll Iw re^^ideriL In llie irity of Wosliingtoii, and tlic 
other four dhull be Inhabitants of some Slate, but no two of the same 
Slate.'" 


itk!uh\s,T^ THN VF^Aif nTf .V/: jtiK mn. 

Tcnn pxiilm. 

The^ t'lilff af llie t-ultecl 8Tati>ft: 

.MKLVJLLK W. I'^l1'liniic^llor rtml PresEdeiit 
vf tlie Beiml Jmoiar>’ % ISSii. 

TlJw Vh‘e-r‘rt=wli|i.Mn c»f till" I Jilted 

('FTAItLKS W, FAIRBANKS, es olflelo A. ISFiTp^^-^ _ 3diir, :t, ItWj© 

TTnltiHl BtatL«jq ScMuiturK; 

s^ilELBV M. ('llLpt.^)H tA|>;KimtL-d Aijire^ti 24. MareL 

ISsSO: Dw-emtier 1% lStl;\ aiml Mareli 7. IGOl __ Mur. a, i^OT 

HKXrtY i'AlsnT lAIlK^tC | iifP|i£i|iiteiE lK?eemt>er 7+ Mar, 

AITGUSTUS IJ. B Alt IN Oljit^ltiteil l>L'ceii]ljer 7, nMX7l_.^_ _ Slar. a, ItKiT 

Member^ of tbi^ IIuiuh' of tn^|jn^jilulle4^ : 

HOBEIfT rt. IT n^r (apiKiiiiUMl Aiijfaat il, JSSKt; .fnniuuy 4, 

L*tlp lf<ir>; Deecniber ±£, Jnouur^' 4. 

l!K4i: llei.i-MAK^r 1901; Jinioarj^ 12, ISIOI, j^otI Lfeceuiber 

la, laiGj --- - ..._ _ ivNiT 

KOBKltT AHA MS, Jr. (ii |>f hjlii 20. tRIH; IX- 

ct-iaWr 22, l&^lT; Jiiiinnry 4, ItiOii; D^^-ember 1001; 

January 12, ISMH, smil l>e\¥iiilK^r lit. Bled June 1, 

inJGIl A. DINSMOBE (anixilnted JiiaamT' ~h ItKlO; LNh-cjo^ 

lH?r 1ft, 1001, and January 12, l!WM) ___ Dee. 27, ItKlb 

WlIJjlA^f M. lllTWAlll^ (aiakplntnl Dwmifcer la, 1H03^), __ De^;. 2*7, ia07 

JOHN D.tLZEEL (a|ijj4iliited Jua^ 12, lUOd) ___ 
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OF T^E &mitr:soxian t^&Trtmuon^ 


Ti-m rxplf^c. 

CitlKHH of 0 stoic: 

JA^fES Tt. AIKUEU^ of Mlcblfion !&. 

JnnunTi- 1^, JontiiitT Jaiuiory 

23. !90S|......Jsiii, 2 : 1 , IDll 

ANDfSEW l>. WHITE, of New York (ll^^rKi^llto^l Fciiniiir^ ITk 

ISSS: ^runh lU^ Juno 2. ItlfJ^p and April 23, Apr. 23^ 1U12 

UltTJARI> OLNEY« of ^EaKi^ocbiiaettJi (npi^oiiitoil Jmiuiirj 24, 

im imd Fohnmry ZX ___Feb. 23, 1012 

HEQRGE <^UAY, of LH^Uiwarc CFippoiiitcd Januury 14. 100U- Jun. 14. lOOT 
Clli?cciio of Wn^bini^oEi Clt^': 

JOHN a HENBERSON (ttpiHJtntifd Janunry 2tS. l!!Si2: Jan- 

aat^^ 24, Ifm. ami Jaiiuiiry 27. ^^my. ____Jan. 27. 1010 

ALEXANDER GKAHA^E BELL {Lipi»oliiRHl Jaiiunt^- 24, 
nml Jainmry 27. 1004)____JaiL 21,1010 

Ej^eafft'e fynnmiil^c 0/ ttn* iiftfffd 0/ 

JtI^I^ B. CAafratdrt. 

Au^xA^LUt GaAiu4i IScU, IbJUEiicT 11, Hitt. 



PRiU'KEin.NTrS OF THE MAKP OF REdRNTS FOR THE YEAR 
ENiUNCj mi: 30, iim 

At II nH=Hc^tin^ h(?Ul .M:irdi 1% l!>Oa, thi^ Bctsinl of Jitigi'iits iidopted 
tlfco follow in rebuLutiori; 

Tlint lii iiitdltSoii U* ttn? iwVl ffiurtli 

hi Juiitiiir>\ ti^^nljir pf Ow* Hu^rd fiJmll Jm? IipUI tin tlu* 

l'iiii?fndjiy lifter tLn flirvE ]ifuniTiiy [u |>(i^vii]EHT nui\ an llk^ Utli liny of i^nirvbi 
ilml diite fnll^ nii Siiiiiliiy, falluwlis^ MoiulE^y itiuid nub- 

MtltnciHl 

In rtfxxjrdaiite ivith thi.H rt«wliifion^ thtf Board mot at 10 o*c1ock 
n. nu on Ifecomlitir and on djinmiry -2t and March d* liKHk A 

wj>c<ajil mwdihg was alfiio Jieli! on May IG, 

BEC^ULAB MEETINO' OP DEGKMBEB l&Ob. 

Prtc-4dil; Mi\ C'Jiiof Hriitilh'p Fuller (Chancellor) in tho Hiair; Rep- 
i>j4iontaf ire It- R* Hitl* alive RolaTt AdniiLs, Represent¬ 

ative Hugh A. DitLsinfjns Dr Andn^w D. Mliite, the I Inn. Julm Jl 

I Leiiilei-son, tlie Hon. (h^orge Gmy* and the Acting Secretary^ Alv. 
irtdinrd RnthbniK 

d'lie Acting Sci'm(iin' aimounc'ed that the SocixHary was unable to 
bt» proK'iit oil account of illness. 

iiiM'TES 01-" I'wm-mt’H 

'Fhe mintiti^ of tljr imbuing held Mriri'h ii»a<l in 

iib^lrael and ajipmved. 

nni'n L\^ HtKAToii o- rr pr.Ariv 

The Chancellor f^aid; It la'coiui^ my -sad duly to bring lo the 
nttentiufi of lln- Board a matter which is undouhtedly in the itiijids of 
UH all^ — the departun* of mir friend ueu] late mlleagiie, Orville IL 
Plait. lie died in the midst of hh hihoi-s, cut like a diamnud with its 
own dust. In uf his long and emiiieiit career, and of tlie many 
year^i of faithfiih iiUcIligent^ and useful service rendt?[xid this Insti¬ 
tution. [ suggest tlmt wc put upon our records u nnnute eXpiTH^sivt of 
our sense of 

Judge (Tray tlieii tdleml tho following n^iutioiis, whidi wen; 

II n ani Jtio usly a dup led: 

WLen^'as tlie ttoEinl sjf qf tlie ^mlttijianlan laatLtullon ti^ I'allrNl wpnu 

to uiiiurtL tlie Ueiilh. qa -l^ af On-llle TlUebeia^k ptalh a nieliitier of 

tbe Board sintye IS^; 

Be it reioivedf Tlmt ilte EegeatB eWe expresgioEi to tlmlr setwe of Ichn In tba 


FROCEEDT^aS OT tHE BOARD OF EEOES^TS. 


%n 

^jeinlbe r«f n mnii of i*si*!ur>lftry twIIJuiIPh who dlinpluirijftl M Ills dutte# with 
wlMkiiii^ fiili^llty iiTiil tiJiisck'iJtloupi vnn^i n Htutt^iiiJin of ttic llnfl nmik whviv* 
to hlH ecusiiio' Jiri^ of t+JiJurluj? worik T*h]ft BtiMnl biiH Umt a mlltN^guo 

vnhim* tnteri^st Ui tl?i* nttuh-^ of tln^ In^tttiitlQli wnK pi-or ... wb>5H* atinr- 

icLrts wt^r>! tttwHFH lH»l|>ful. At tlii' LmrtJuj?K nf ihb? IhumL i?]ii n’umiiiHli.'fts ti> 

wlilch hi» wjw ttiJjwliUwl. liiiil Isu itK* ..litt^ volet? wiis sihvH^^T? iflvtui 

with tliikt 1 ^) 11 ]hiEiikllot] nf iirt?gn}S5si\e thiiUEiht t\ml votive Jud^oent wblvh 

m (IbthijtiilNtH^r UIh iloLnii ter. In Ills ilesttli tlio iiiitloii liiiit Imi n wise HTnt+^J4- 
lOJiEU the InNthtitIuii ti vrtlu+tl ctbuiw<?tk»r, oml tlie iitt>£iili«rrt of tlK+ lUwinl n 

elbC!iiKSK4il frbiiil 

Tliiit lliitt resell util I] I tn> enlenffll n s n iwirt of tln^ JciurnoJ af tlie 

tkiNinJ, imiil III ™|iy Uiori^if he tnii]8>niLtT?‘i1 To Mr»v 

TUI', FliKKlE Alrr CfJJxLECTIOh'ik 

Tilt Cluiiieellor liroii^lil 3H‘f<?n!! iJio Uniird the offer of Mr, t^li!irle5=i 
Lp Frw^r, of Delrtfu, ]Mieliigtin|, to ln^KHjeutlt nr rioike iniisrnt I'otivey- 
hriLv of lk[e to hii^ Jirt eollection^ to llio ilsmithHirinimi hislitiiiiim or 
the L'liitrtI Stmtesi finveniinriitT iiitUrsileil in hi.4 letter to the Seere- 
tiify of iHH't+njIjc^r i!7, HHH. The Aetiiig Secretnry rend ji letter from 
p\ln Kix'tT, iicliriowttKlf^inir the iwdiilioii usloptHl hy the Hfnird at its 
Eiieetlng on Mnrch 

After an estctiiJed discuss^ion it on nmtjon of •rin]gi> (irsty: 

Tliiit III view of the LiLllkiiltlet^ ionL'eriilii;i^ tmy aetlpti hy the tti^ireotH 
Id n-ference to tlie offer iinLtle hy Mr. FfM^r, iliiiI nf niir hk^^i iil^kriH'liMlrkii iif the 
genoroRlty exhibited tiy blnip the SisTetary tie tiistmt-tiHl tn write FcM?t‘r 
HNkltL^ hb tn umke laiTilk- the ('orrescjHiriileiK’i? ladwetai lilip liiid the 

IfegetitH n’hptrdltii: hb itniil oITer, 

"I'he follijwiiig ji^sohition was also agreed to: 

VV'beretos the RpetrJeU ii>miiilttee iipt>nlEitt>cl tn visit t>ietriilt anti exnnilae the art 
QSilteeUua of Mr. Freer refiorted thut It %vilh innfuiilly En^rml thatp nt WDini* 
fc'Jirly jierltxl ilariikK the next wMahm nf Omisriss and at the fiiiivetilenc-e of ihe 
Keiinl (if Ite^entR of this Ituftltutkili, ^tf. rret>r would vlfiit WiiMliStMrEnn and 
exIiSiiii siieh |Kirtloi» nf lits;b eiilli>i:tUki] hr Eii1(?tit iiroikTly and fnlrly represent 
the whole 

Thrtt the fc^relary tiP n^iULSieil in iirnvliln n saitohio ptniA? tu the 
htilhUtke Of t!ie t^mltleHjeluti tiistitiitinu or the rnlti?Hl HtEitea Natkiial Miir^-uni 
for tTh^ exiilhit of HUi^h enllH-llneK sir Jtr, l■■'reer niiiy desire to Iwlinr to Wstuk 
Irk^tnia^ and rhnt he caiacimnk-ate wdtlk Mr, Fnvr to nseertELln wLut time wniiLil 
tm iiiiihI cvkiiveiqipnt fur the exhibit nf a rehrisetiijn.tlve i^leotteii ikw uirrei'd ujHin- 
ImLweeik Mr, FWr oud ibe i-muniltlee nf tin? tkmrd of ItegeatA, 

tJEFALC.VritJXH <IF \V. \\\ HA kit. 

The Acting Secrelflrj siibiniltetl to tin; Tionrd. on Iwiuilf of I he 
Secretuiy, n stotenieiil of the Jefuleiitions of W, W, KiiPi\ for Jiiaiiy 
years the accountant uikI (lltsbiirsiiig affent nf the Institution, involv¬ 
ing a sarioua loss to its iucoitie. After reniarks by Senator Hetider- 
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KOII^ chfliniiiin nf ihf? e.tL^cutire ctniiinittce^ titid cstlicre, the foilowiij^ 
rtLsidntiori ndnpteil: 

Thcit tljo iiMtrtiT (If t\m l^irr lUifctk^itEdati be telpired tif rxecu- 

ti™ eDintntttei? wltli EE rc>4]i,ipKt tMi tfn^v will ctiuj^ltier It ful^' iitid umk^ reiwrt 
ttt th« next TL)iM.‘tt]i|$ Ilf )|ii‘ ltdiinl. 

NKIV m’lIJHNfl mil THE XJITJONAJ, JIl'iilitrH. 

'riio Acliti^r S(.>i;ri'tiiry ri‘[inrt(xJ firojtrrc'-vs in tlji* i-niititrurtion of 
flic new tjiiildiiifj for the Xiitjonal Miisieiini. The fir?it i4otii‘ was laid 
iHi August- iiiUi), and tlie walls aori piors of iho basement weiu 
approncbiiifT i-oniplptiriii. TJio stwl jrhders for the itiaifi floor were 
at littutl. anil it was experted that the walls of another story ^voijld ha 
Jinislierl ln'fore the curl r>f the (iseal Year. 

AJUrUAI, KEBTING OE JASTUAEy SM, 1B061 

Present: Mr, t 'Ilief .Justice J’lillcr (fliaiirtdhaj in the chair; Sen¬ 
ator lleiirv CalMit Senator A. f>. Hiicnn, Repn^rntative Roh- 

ert Atkins, jr., Hejjreseiitat ive M, Ifnwaid, Dr. J. P, Aiifiell, the 
lion. Richard Oliiey. the Mon. (icoriii* (Imy. Di-. A. Orahurn Pell, 
« nd 1 1 1 e Aftt i ip Siir'reta ry, > t r. R ichu rt I Rat him n . 

Aftt>IX'nilr:NT OK 11110 KX’lfi. 

The rhiijiwlhir an in am re. I the ap|Kjiii[incnl uf Hejn-iib-. as fo!- 
iiiwft; 

By the Vice President, on llu- part of the Seiialp, Derenilicr 7. HKJo; 
Senator !Tenry Calait Liuljji' hi place of Senator Oreille tf, Phitts 
deceasctl; and Senator A, O. liacoii to siirceed Senator J'raniiis m! 
Cock roll, whose tei-in of service in the Senate had expiriHl. 

By the Siwaker, on tile part of the Jlonse of RepriiHim la lives, 
I)erenil»er 1.3, lf>Oo: Representative R. R, Hitt and Rolx*rt Adams, 
jr,, to siic.ajctl I lionise Ives, anil Represcntalivn \V. M, I Inward to' 
Moeceed Mr. lliijih A. Dinstnore. wliose teiiii as llojirm-ntative hud 
expinxi. 

Ml-M'Tia OF rilEVliniJ MUKTfXO, 

The tiiiniitcs of the meeliufj held IhxvinU'r ii. ll>On, were read in 
alhit ract a n ri a pjiro veti. 

TUB SKlIOTTitHvk AhSRSCK, 

The niaticellfir rend a letter from the Secretary explaining that iU- 
iirss would prevent his uttendaiiee nt Hie inret'ing. amt asking the 
iridulgeitce of tJie Boitnl for his ab^<iicc fnini his jiiad. The Scere- 
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l^l^y -HtiitLvl llidt his l«i?t nnnutil to the li<>ur<l IjusI i'Otii- 

plele^l priur to his illiirsA iiitil wdititl l>o laid before (he ^u<\ 

tbiit he was confident that (ho nlTains of the Inslilulion were well in 
hand and ilsi work would go forward. 

EfifiOLLlTlON lEni.ATlVn TO lNCV>Mi: AN[> ESrKNIUTLrRE* 

On Ijohalf of the executive c-fjinmittee Hell olTercf] the fol¬ 

lowing iTwil lit loll, which was adopted: 

ffwftfred, Tant itte Income of ibt* ^n^^t(tat1on for tlie OAeiit jenr uiicltn^r Jane 
30, Ih> aprroprSalc^l fer the m^rv^-e of the (owtUatJon, to lie esiwiaU'd hy 
the Swmtarj', wllb tla? rtdvk^ of tlH=^ eawuthx e«aifciaiUtt?c, with full lUMt-tvthai 
on (be (airt of the m lo lleuut. 

xVNNUAi. nnrofrr iw thk SKrunTAUV. 

The Acting Secrelnrv ^submitted the anuiuil n^port of the Secretary 
to Jiiiie 30. inOo^ w'hieli was acctplwL 

ANNFAh aif:i*our or tjik K_\f:rrTivK w:aMi'rrKK. 

Doctor Ihdl fuihmitLi^l (lie anniia] rejKirt of tlio execuilve rommil- 
ti^c to June 3lh IWO, wdiicli, on inotioin was JHii^pted, with the under- 
Mnndihg (hat it inighl tje liiionght up at the next Jiiecting for 
ndopiiun. 

ASNrAL REFfim' or THK FEIIAIAXENT mMMITTOK. 

The ]>oriTioneiU committee re|Hirli>fK (hn>iigli Doctor Bell, as fol¬ 
lows : 

f*in/L—Th^ nise of Smith r. OTJonoghiic Isa^ liern 
for hearing on the I3th of Februarv next. This caja\ in which the 
In.sLittitmn h intervsterl as residuary legfitiH' under the will of Mr. 
Tlmlgliins^ involves tliii Imhility of (he residual estate on a wiirninlv 
dtvd of certain protjerly in New York City eonveyed by Mr. Hodg¬ 
kins in May, 1B71. Tt wils decided In favor of the Inslilnlioii in llio 
tipped late divisinn, and the chances arc considered excel lent for aiic- 
eess ill (he courl of appeals. 

Arifirtt^K ml! The hearing upon Ihe application nf (Ik- Ptee- 

iilor (o have the Andrews will interpreted wa_s hnd tn the Xew York 
stiiireme rourt, and a dwisimt has la-eii hamled down estnbbfjhing the 
rigiit of the Andrews Institute for tiirl-^ to mT^ive the legacy [irc^- 
vidiil in (he wilL thus depriving the Smiths^inkn of the n^idua! 
legacy of [H^rlitips one and a hoif inillion dolhirs, Couiis<d of the 
tiistitiition ore of the o|diiioik that though I he deei^on in the lower 
court is loifavorable to the Tnstitiitioji the prosiHu^ts of Kin^eei^ in thc^ 
aiiprlkte divkion are good. It is the intention to join with the 
heirs in appealing the ease. 
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Arrt\i/ liiivc beoii rpwivotl fliiring Llii? ymr from 

priviilp purtipR for ||k> purdiHs<> of scvrnil of tlip Avery pm[>ertii 5 s, 
(•111 as lljcy Avero dveniei] iikai1if|iijite, llu? wen* not consid¬ 

ered. All uppniistmioiit of tbese properties shows nn estinifltcd total 
Vai^llirirHl yf 

tnul Rviit fteyHe^/a.—There hiivr Ijwn no diangi's in tbe 
sliiiijs of I he Sphifpie Jiiid Ilcid Ix^piests during the ytAr. 

Oti nifftioii tlir Import %viis acci?|jttd+ 

uifn^mr OF Tin: EXECunvK commstto^ on the i>EFAU’ATitixw of 

W. W. KARk. 

Doctor Bell, on iK'half of the Meetitiie eommittee, presented n 
report based upon their exumiitiil ion iiUi> the de fa lent ions of ^V. 
Kiiir, in «nni>imn«? with the resolution of the Biwird of I>i;i:eiii!>i'r o' 
liXW, The foethoiJs employed by the foruicr iimamtiiiit In nbslrtict- 
ing funds und the urnounts rmliexv.ierl ivere fully set forth. I'he jhi;!!- 
lutioiis ennsistcd mainly in appropriating nii«s'llnneous receipts 
derived from tlie side of piiblicutions, repiiyrnents of luonevs, ete., 
tboitgb iij>pro.'£!iiiiitely SH.OOO h&il Ihwi taken from funds rmhetJ for 
the Iritei-rmtionul Cntalogne of Sclentilie Idtpniture and l?7,4tX) from 
(hivcriiiiieju ap{m>prJiitions for the Xatioria) ilijseiim. Tisc latter 
sttiu, however, was immediately repaid !iy ihe eofnpany by whidi 
Kai-r WHS Ikaided. Tlie cupitiil of the Institution, in view of the 
imiTmer of its bitestinent, could not Ije loiiclied. 

Iihinwliately upon the discovery of the defal«ition Karr was appre- 
hendtal. luitec hr aa’ius iiulkted, pleaded guilty, and was sentenced to 
liv^ y«:irs' in)pri.si>hnieTit in the jwnitentinry. 

riie rejmi-t cotielitded with a statement of the safeguanls which had 
Iwen iidii|>ted to pi-eveiit the further fnisappropriation of funds, iind 
with u draft of the folloAving resolutiont 

Tlujt the eswultvij e«tiitHltt.v lie nnlht.rtwNl to employ mi es^rt 
amamtant to «i-t aseterk of tbe raminlltee In loniavtlim with its esmalnatloti 
of nccouulK 


The resolution was ngreevl to and the report accepted. 

D<H‘tor Bril expresssed the opinion that the Institution was respon¬ 
sible for the nmiHint abstracted by the accountant from the funds of 
the Intermitionnl Oitiilogue of Scienltlic Litcruttiri'. Avhich amount 
•should lutve ix'en forwarded to the Uindon office hv ihe liwtitiitiou. 
11 □c'cordanw will, it.s agm-ment to act as the American re|>re.«nta- 
ive for the ,H»lliTtion and trl*tLs^li^6sion of suhiicriptions. Tliis view 
was iicwptiMi by the Botird.atui on motion of Judge Gniv the foMow- 
ng resolution was adopted: 

ftrAiiifrcit, Tlirtt llH- eseentive wuimltlee ho Inslnirttd to make apptlc-jtlon To 
ohi-nvH, as they may «». nt, for an ap|*rt,nrhitlou to wver the atmmnl m|. 
•'••Ini hy tlH‘ liistlttifloR fiw tho In tenia tiemat C'alalos'ue of ikleotlilo t,Hunh(un< 

Ilf I f5mtn-Kzk‘il h>' liK ftPniiwr iswjiiiitKiit, 
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Ttit: niEEll ART COUJ^i-UO^^^ 

11k* (luiiHTllor laid tlie Dnnrd ti If'ttrr from tin* Pru^idcol, 

ihr tiirix^ptaiioo of tlip l‘'i*i!tr and ii'K*|n‘^ii'ijj a r^nu- 

imini^futioh from Mr. I’^itn^r, iltitod I>ctviEslK?r Vk rrcitin^ the 

Jorma JEiiil riinditi^ni!^ of Iiis olTor dictn itiudo him. 

Tlies** lt^irp|>i nrr na folkn^n: 

ThK Wum- IlODME, 

Tti thf! Viiirf fff Hi*' f t'httm^r'iUir ftf fhr .<mlfRw*NiViPP l^^fp- 

rar/oipp. nmt Htmrd uf 

1 Eii^n?w3lh Ioi'J'IJJm* si p'ojs^' at n klhT wnl tni rin" ky Sir. T#, FftiT 

EpfTp^rln^ to tH?HiiJ^?iilli hEs isirt to tbe iftiulibwinlnn hpstllu.1 [un sir thr 

t'Eillwi S^lnk«<;iJVCTisrLKEht. trK|;4 tiprr Kltli Iq mtna^y t4i a siilt- 

sslpli' Inilbllthi^; or \f It ia lUtCEiiwl |pp^*forab]i\ fu luuko ci prcM'nl fc'irtivrjaiH't' of 
tlip tlElo lri mvU luHOtiitlito ffcr till- Clovonkuit'Eit snnl ii of Hum of 

S}irp^MI,ii^x> ftpr Ebu ktiLlillEi^. Thu ijfTrr Ih imulo O|ioti tunuH and i.\iPnlltloTPM 

tilirli. 111 tpiy Juiii^ipiuiit. nr(t tiru|a.T uiiil rc'si^iuilpLi\ 

[i lri Em|HSR8lblu in Hr^nk In twi Eit|£li tunun of Ihi* mniilUrt'iii'i? ribown hy ALt. 
Frm^r In tliEn nlTor; mid It \s oiir tEii^ tbivprnmotit of thu 1‘tiltiHl ^liiti-Hi 

Kboiihl ist tPiin* rUm^ wLtli tift- JL iimtlLT tif mum^, Mt. Fm^tV Si iti b* llt^T^ 

[illy I It lui'liid w UnrrlivptH nf thr rrmarKsLlib' kSolttn^n bj tbi* 

li^r knuvvii ri|d thiiijiEurH nr i hliui miit Jji|isiii. It iiIko Inolmlb^ biiiiilF\Hi|»s of pli*- 
tiiri^ *iluilEb?ri, niiil ololiinj^ by tTiinlii Tisitwblr AmiTloim arllmH. ihim> tiy 
^^’’llLHtIr^ Jiloau tndn^ turn'll jih K^nild iiaihu lliu whfilu i^olSwlloii csf mih^mr viiEiii.^— 
]ilLbon];;ls tEiu |pluiLii\>s by Ihu mill Jii|)4iEii-t^' nrtEi^Lri Jiru of uvon Kn^ntor 

worth wntl coiiK!i?i|noi3^v. rUvrv hot ntlr r sirt sskN.w wbUb t lu^ril um moatip^a. 
Any ooifiTsb-nt orUEc' f^n rn^sltry fo tiso ostrnooltn.nT’y TnlUo of tho c-filliKrllHim. \ 
Hlimibl Ebni obbur [knior stnnrih UlRpInw ur AFr. Jnhu Iji Fnrtfi^ In- 

In DpEmEt to exEktiplm* lEie colkvEloTi, If tlii n^ any Hjui'astEuit [ilN>Lit Se ; 
iilthi:viT 4 *h 1 nttt^cfiiiu Gmt t^vory moniber nf ibu Hostrd of I{o;^i>iiM [k rsitPiSilnr with 
its worib. Thu i-nnilltlmis whSuh Mr. Fn^'r Iniijnsf-H aift* Sil olTini HlilI iiofhliii; 
ichnil iPt^ niJiliNl In nr taki'ii from Ibi^ t^olhy'tlijii aftor hh pIojiIIi, iintj iIieu iTh^ lmI- 
li:^^iloii Kinill ushlblkHl lpy Ut^df lu ttn' liuJIiUm* to Jjt' tMiiifcinirii^l for It tvJlIi- 
iPiit obiir^u in Ehi- |iu1pILl>; flirtlu-riiii>nv that hc^ i^bnlJ b^Lvu ibr riahl En innku 
«noh lubtUinEifl In tho roHoutlifn ti:?! Ijp» uiuy ikriMii anh-l^bblu, lam nut ti4 tnhii nns'- 
tUiriLr iiwspy Troiti it nfter April iii-Elp Ihi^ rotliH-ttiini4 rtniiabihii^ In thn 
laf ^Ir. FriH^r nEitIt Ids ik'iilli timl Ebon In I bo posisi^M^iort ijf hiri oxi‘ 4 ^Lito«r?i nmlt eIh- 
iniinhh'tSiPii nr liin biEildSiife- Tbuvo- <iPiidltLni]H siiiv uf i^mrsbN riialiioiilly 

All Ehiit H n^kefi of ibu rrovumiiiunt hit thr nf Hm sLiiillttriusilait Wiaw |?f 

ilisit iJhiy ribsiL] sii^'f^iPl ihlri nihaTdfii^Mitly nlTot. XfitliSn^t wbiituvur otrir 

lri iluiipjiiidml nt prurit’iil. HVbi?a AFg Fn/^Tri iloiilL ik^iii-h in ml wdb of ri>nn>M.v 
havo ti^ tri? iGlotloil fipr tku i^nidinii ivf Ihu FmElilltiF ;—:e biiEblhi^^ whSi-b w]G 
|jt+ EL rift of fjrtNit liuiiyty in rlie ffoyumEiieaf— ieepiI wki^Ei llio bulblitii; Im t'aiii- 
|i]otlH.I MUd till- orrlb>i-FLnli UihlnlU^l tlUTOlo, ittLrl l|ot Indori-. iVniirruis: will hilvi- 
to taiko riiitiib^ SEojN to prorido Hw ouuiruratlvuly winnU Hiiiii EUH-uKfCiry to tak+^ 
rtiTO rit wdsat wili In* Ji iinthinril lo^ss^C nf gnMit valmv 

1 ippinJ Jinfiny «iy that thfn' nn- miy nnmLi-r of miiiEniiiiIttE-K siiid nr InKlltii- 
tliiiis wldolt wsiulil Sh^- only Un* jjfbitl thuiiisidvf^ m ]irHmil^‘ to ur^^t suoa n hulUk 
hiL* m IhJiL w-lilrh \Fr. Fn.Hi:r Is to om b fnr iTif wiku at ladtSnp ilds m|- 

Iff-rhin. Tlw ofTur In mie nnf tbu ipsimcK i^TiiiLnms tliiit vwr bus ln.H;-a iiuido to Ihia 
IksrummntitH niPil ibo gift Is nivrnlly boyniul \iT\LV. x^lL Hint now aaki^nl la 
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tliut wo eLull to oa l>i.-Ji[tJf of tbo nut Ion ttio grvi^l boiiuHt ihuA to bo 

bo«towod uytou tlio nation. 

I liLif»o Ltmt Lbo {if tho Suilths^uilnii will wiirrautt^U ta oliige wltli 

ttio filTor; for tJioy jtro tin? iiiithitL:il ^UELriliEkii!i iif ^lub ri LNilli^cUktlu If In Ibelir 
wisjlofu tLo^i' ilo not stfo Ebolr \my to aivopt Lbo itirt, 1 xtuiU thi?ii h? obnat^l to 
take mimr otlior inotboil ot LHaloiivurlti^ tu Eiroviuil ilif^ luv^ to tho IJiiltof] Btatcid 
CovoniisieTjfc, anri tboroforo to tho r^^viptix ihf tUr rnltod Ktiiri:>tii«of otieof tin? iiu:»at 
I'lkltinljb^ i‘^iniM 111 ilka wTkh'h ikiiy iirlvutk^ tnillvkliLikl liji'^ oviT fsitvtx fo kikiy iio<k|k|e. 
i^lcki.^t^!ly ynuk^ 

1'lll'JOkMJlO^ lti]0?(Kivlci.T+ 


^VAallS^t^'RlS+ Ik. V„ ItU'i'i'mtirrt /.I, J.'lflo* 

To ttin pRl»llieVT| 

r^ortEklt i]jo hi n^^pOkkl my offor to •lK>tjLkt^jitlk iiky kkft i'i}lk^iiliikk!ii to tbo liiiillli-^ 
afHtkJEtxk liistltiitloii nr to itkE" t^iklunt Statfti ^^^avorinm'iktr kiln) filao ifiini of tlvo 
htiialrt'i] thuiiKiitkil iIulInrH lii iiLEUkcfy for ttktk'iiofic of ronatnin^tlik^r a aultablir* 
hullditki; ill wlili'tk tfi lioiiiM^ liaim, ki.|>otL tin* fnllowltti^ tofnifi Ukiil itmilltlonH; 

Mret. I'ho sunk of live? Ektimlnnil thuLksikUkt iloitiifK j^luiLl In.^ |Kkld by my execEitors 
to tijo lU'tfuutH ckf tin*^ !i^iullli}jirnklnk| In^tltkillukk or the* t'kiltt'^t l^lEEti?^ ffovornuiout 
tiroinptly Ilf tor koy ntkkl »\m^l Ilia'll forthwith for Tlio ooikHtrufthm of a 

flroijrtfcor btkndliLn <‘OTium«) with thi* Xntk^ikal iht? {imi^tnjeticka of 

wblL"li liria la.'Oki rix'^kkUy aiUhnrlztHL or nr^is^onEkhly near thereto. 

Ser^niK The InterEor of this hiillilliikX slifiEl U' nrrnnij^Hl with atK'ehit rei^ukHl for 
tlio iviiiTimlemv iif atinli-tkta ikJkd otheri^ ilk-alroiia tif an o^iiHirtnkilly for im Inter- 
ru|iti:'«l Htialy. A aikltaLiEe Eiliiill h*/ i^nwhliK] In wiileh iho ]Vni?ook Hoitiki 

Hliall lie reenjH'tt'tl eomph'lo. Tiie whole Ikilerlor arriiiiKekksent of the hulEiMuj; 
Hlkn]! Ih* nj^ret^l \i\wvn h^lwix-n the lleeentH of the i^tkkllhIonian IikHilttitlokk ami 
niysH*-lf within a n^JifUkntihh* tliuo iifEer ilie m'toiHaUoe of thin olfer, 

ThlnL The wJltH'tiotii*^ w‘ltli aneli uilcUllotpH tiii'rc-to an mUhII lie iinule {liirlik^ 
ifcky hfi-EhiJOH itlkall IX' kh^llvenHl hy kny eswiitnrH tn tin* Re^entH hnnn.^late1y after 
the hkillilhk^ Tirs I'rarntrin.-tckl mid rensly tfp rnvive them. 

KiHLirth. Tlio I'fjIltx-tluiiiH Cl ml the tntllklhkn alukH he k^ml for tint] mHliitnlmKl 
|iep|ieTycilly tjiy tlw SmltbiMuhiu lik^tltutlon nr iho (TnltccL S^tnt™ (hjremiient at 
ItH i>wck esiK^nse. 

Fifthi Xo add It Ihih ot ilodih^lotk Hhkilt Ix' iikkkile tn the imSlekdlnns nfter my 
ileatEk. and nolhlnu e]h^- ahikll ever tx? e3c!i]hlLnl with tbettk. or Iti tUe annie hulM- 
Jin:, nor ^ball the wihl lYillcetlona^ or uuy j^art thereof, tw n.-nioved at dny tJme 
tn^m the ftitd hkilldini; exei^IJl ivheii iktxtfj^itiiry fur tho L>kkr{M>Xki nf nmkini? repnln^ 
or reikOvatEoox In the hiilldhk^ 

fSlJTth. Xo elkkkri^^ ifhall i-ver be niado for jkdmJwilon to the Ini lid in^ or for tlie 
t.irlrllu^e of exaniEDEiid or titmlyLnfZ the eolk^lbinA. 

iSeventln The wUe^-thiikM tiikd bkdhlhki: sihuJl nlwayn betir ujy naiao In tsomc 
kiLiHleKE 4k nil a|i[kro|irEnte forkku 

Ilk Itkoi of I he fon^rihi^ litter^ t am wltlbkir. nyion the c«indEth>£ni nbuva 
eS0? tikJilte a (iiR^-Ekk. uo!iVi?yaneo of tike title to ciutd i-oUw'llona to the 
lkk!<E]liktloti or ihi> f.h'irercinie^kth niikt a I.MM|iieet ikf the mikkn lif dvp hncn.lred thou- 
ifuickd dolInrH for [he EiuJIdikJKr |mivhh>il: 

1, The ndb>4-l|otke ohkkll noiiELh] bi my |km dtirttk|t my life, [ind In the 

Hjs{iHL»^Eun of (uy ext^^'iiters jkfier ikiy unEll tlie eutuf^letlun of the build Eti|^. 

2. I shall liiive tin? rJj^Lt to make e^oEi additions to Ibe n.'killeethktkn aM may ^eem 
to nke ndrlfxibJe or kitx?e*fgiry for the Ink^provenient of the eollC'Ctfooni or nuy of 
thCDCa 


BJi lOlXJ- 
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miCtliDlNGS OF THE liOARH OF KFGEKTB. 


J). I.IU i.ir bcTuru April ui'-xl, I ii^HI ftl^r w1ili tJii* iidkeliilH iif tin- E^iultbiiODltia 
Iniftitutkiii or Uie Unheal tstnti'ss f?nipmiiiynt m (JcscrlptSvo Jriviiniiir;}- of tUo 
IkelonsrEPi; to the i;?tilleetEi:iiu‘^ 

4. lh>tEi T ]ii]<! my cxccutorH aUun Iw- fan." from niiy IlnhlEtty nil [UMisiiiit iif 
[fcnv |i>s^ hi, or ilrtjj^er flin t tuny rtwnic to ihv col loot lotiH whUo In niy or tliclr 
<riuirj?i?, even though auch lustff or fyjnrs’ afijill occur by rvn^m of iny or tiiclr 
luisllnwit-c. or Uhy iu-<gl[|y;ciirc of toy ibpjr T^crmntH, Ap'ditN or cmpInyocH, 

I'lin f^nvi fijrai of tl]w nr pi ft. niul lliu dctullfi fur ctrrryliif: It Inlit 

e^c«.iitloiL arc Icjfti] liiiCHttoiiw That mn lie iijfrt^otl u|m>ii by i-uimrad rc^rrcwiitSiij; 
[lie In^iUutlfiii or the OoverniniFEit iiiul rnyuelf. 

I Hiu, wllb griMil ronpecb verj- sincerely youm 

1^ Kkrric, 

Thh offer tliffeml freun ihnt inn Je liirei^tly Ut the Secn^tjiry of tlie 
IiisLitMiiou under diilo uf DeticmWr 27, in omitting the word 

c-liuiii^nw "" in 2 ?t?clion 3 of the prttpnsit inn to lHL-i|itonLh, Icuvirig to 
Miv only Um ri^hi to add to the coU«<ftionH, Heciion 2 of the 

offer to iiirtke pmseiit eonveysince beiiiys; Tiic>L]itie<l to Lhe ^lame 
effeet. tJn<ler the offer of pre.seiil iTonveynnce sin add it ion a I eliiiLse. 
nuiiiberiHi 3* hwd U-en added, as foilow»: “ On or lie fore April next I 
will li|p with the oflieial-sof the Smillj^niuii Institution or the UmtiHl 
States Government a descriptive inventory of the objects Ijclon^ing 
to t]ie wllt*trtions+’’ 

After SI disciiKs-iosi of the si^ificaiice of these chiinges and of tv^- 
lotions offered by iJoitor Ilell looking toward the acceptance of tlie 
offer* the following lesolntioti was adopted t 

TIjc llonnt of ilegentit, n>i^iliiiiip^ the ereat \ii\m to the r»eop1e of the United 
of lhe iirt coUcctEon mt gEaiemiuily olTenKl by f'hnrlea L. Freer, of 
Detroit, MEcblgsiiu 

ffcmiJrctf, That thi? of llcigeuts of the ^iiklth»otiEau Instltutlen de hereby 

acfcpt the tcrulur of yfr* Freer to nioke pa'scnt TOUveyance to the IsiiitEtutlosi of 
rtH- title to hiu nrt teller rtain asut tc laniiieaib to the Inatitatloii the seuu of five 
hundred tliouBaud Ucdlurs for the cuiuflrucllon of a JlrtpriKif building In which 
to houike Et—i tinier the teraus m istailed In bis coiui£itm|t!atlou to the Pr^ blent of 
the tJnlt«l fetatet^ ilatcd Dct^nihcr 15, 1005. 

aEqrtar of bell ^ co. roic kKnvmuBSEiMKXT in connection WiTfi the 

KAkSlTIT FtdiGIdltEH, 

Dortor Bell read n leetcr from Messrs. Belt A Co., biinkers, requeftt' 
in^ thiit the InsiHiitiun jtitbmit an estimate to Congress foe lhe sum 
of $*,25. with iuteitest, to reimlmrse the Inmk hi that aiiioiiut. whhh 
ha<l lxH‘n paiil on forgwl imlorsernetits of Pnmk Jl. BunieU while 
an enij,loyee of the Bijivim of Aiiieriniii EthiioJogi-, Diwior Ih'II 
sttKl llmt lhe Jeller had In'en roiisiilered by the exeimtive t oniniittee 
wliidi hud reaolved to submit it to the Bourd of Begents with a reociii. 
niendation thnl it Ih* referred to the attorney of the Inslilulion for 
examination and report. On motion, tlie letter was so referred. 


PBOl^ KEDINGS OF TFTE IKJARB OF REGENTS* 
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KEGGI*AB MEYTINQ OF MARCH 6 , 190 ^ 

Prci^nt! Mr. Oliivf Juitiiiix FwIIl'P (CbiUiLTlIoi:) in thp rbair; ihc 
^'’iL-e-Pne■^vi^J|^lvty Hon. ('harle^ W. Fairbunks; 8eniiLor Henry 
Ijodge: Senator A. O. Ibicoii: Repreiijentfitivtii Ko!k.'H Adnnis, jr,; 
RepreiiientnHve \\\ 3L Howard; Ur* Andrew U. White; Dr. A. Gm- 
liiiin Bell, iincl the Acting: Secretaiy, Mii Kichiird RatJvIjun. 

UEATH OF HKfltirrAHV 

The Chancellor EinnoLinciHl llie ileath of Si-cix^laiy L 4 in{rley% at 
Aiken, Sonlli t'aruJiiiu, on February 2T, ItlW, nnd deHigiiated the 
Viw-Pne^iident and Senator Lodge iis a irorjiJidttee lo draft a nuitadilr 
iiuEiiite In b' spreaiiJ upon the n^^xji'ik and to [a* iriiiisiinitted bi (he 
family ut Mr, l^aiiigley. The following re^olutiun wjls >iijlniC<|iteJjLty 
a<lupti'{| by a rbing vote: 

rci#, TtaU tin- [liirinl of nc*^*ata of \h» ^ultlimailail (itfil Itatlna rSF^^ 
tliefr profound sorrow at tliu eK'sHIi ua Kf^bmars^ 2T. Ithinl, ipf ><iLaiiiel ricr|icait 
lainBleyp S^H-ri’Uiry of tbi* ICLMtliiaaini niaC'e IWT, Eitid tender to tlie ndatlvea uf 
Mr. T*nDBfey tbi'Sr Kyuiiiathy in their ber^iveineiit; 

Tlint la tivuiU of Mr, fills InNtEtatfciu hn.# lost! a 

elfloJent aad fnltbfiil esctaiUvs- oiPiiT, nailer whonta Jidraluli^tratkai ilie Eiitcriui- 
tliijiuT Luatiiaiie of tlie piinait last]tut[aa has btapei pmailly lin-n-LtHiWt, atid by 
whoj^^ liemuiat etTorls two liiaiortaat liraaeheH of work latve Ibtrn ailitixl to fte 
i-nn*—(be Nutkuml ^^a^Eojcfcal Park aud Ihe A^trophyslral iHi^TviiSury: 

Tliat the wfeiitltlo wtjrld la hkibdjtiNl to Mr. fer IJie iTiycntliai of 

k;a>ortnnl apranriiis eliiC luHtruniniitH ikf prcNdrikm, for Duiiicrous addJtLutEf^ to 
knowledge, livoro ffl|>Gelally for M» e|HX-b-akak(n}{ luveiitloas In solar phyali-s, eiiuI 
for Ills oiTorlHi Lu jdaolug the Itupotliint loihject of aerial anvlaiitloa aiasu a wi-P 
entJdcbaHlH: 

Thai all who Hmiaht the Imth and oalllTatoiJ sf^Ient'o. letters, atid tho duo artw, 
have lost thmugli his death a oownrher a ad a s,ya]|iikthrKer: 

That llic ojttvutlyi' (.-otatalttec W rc-cpiesteil to arrauae for a ajeuLorhil luecdlaiz 
to bo hold Lu WaHlilu^pai: 

That Dr. Aailiru'W D. ^Chlto tsi to prejwiro a sultnblo uiuiuorlul whleU 

Nhall form a imrt of the rek>>rda of this Bocknl; 

That the espense^ of the funomt of ^tr. I*rinBlej- ha provided for out of the 
latToate of tbo iDHtltutlmt. 

APtHJi STMENT of RECSEXT. 

The Chancellor annminceil the reappointment of Mr, Richard 
Uincy ii^i a Hegenf by joint rewlut ion of Congress a|ipix>ve£l Febmai^ 
liS, 1906, 


ynxrTES of r-RErvioirii suEErrixo. 


The niinnte^ of llie annual meetitig held *Tjinuary 24, IfKih, wore 
read in abstract and approved. 
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OF TliK HOARD OF RKeSFJrXH. 


A^iNt AL i+F Til 13 KXIXT-TIVK f (S M Ai llTniE, 

'riiP iT^[Kjrt of tlK^ i."XC(‘iitivT for tin' year oiidni^ -hnut ^10, 

IWiK imd HCCfiptrd ut tli0 jtiiniisil ^ us udoptcfL 

HKgrEST nr lOlU. ± nK fur UKIMiSlTC.4K>irXT. 

Ooctiir [kdl, oti ludiftlf rif tlic njiinoittir'i I'cpntlrtl Hint in 

witli the ntititui of Uio Ronitl :it its Insi iiieotiu^lhe reciiiest 
of lioll & Qn IiehI lifiTi HiiljiiiittHf li> tlio ivlttuney f<Jr t)if? Institutiiiiu 
ivhijp haul i'.\|HN:*ssc!ci the u|iiiihiii tliEit the Iii.HtitiitiDn was neither 
innruUy nor The iimiXQv wus refrri'etl Imck lo llio 

i'omniUU'^i' for furtlier inquiry \mii ^■^>llsi^h'■ral^ioll, mul Sennlor Burton 
wiiH ilesi^inaed tu art with tin* i.'oiHiiiitior. 

lSTl-:ilMATIONAL C'ATAl/M30t3 nv SC.THNTlFIfr LITKR-Vri’RKi 

lX>elor Bell, nU In'liiilf of the exmitive ^^flnlmittee, n^ferrin^ to tini 
li^liition Adojaled lU the hst juitUnriicing the ooioniittiH^ to 

iippl)' lo CyOiigress for am ap[>ropt'ialioii tf^ ruvri' tlie iitiiijunt <‘«>lleetetl 
for the Intornaitionii] Catalogue hy the In si it lit ion, and emlH’XKled by 
the late ue<^}siiLtaiLt, iiqKTrletl tliat it was flceined inndrisable to make 
ayiAi jhp|>li ration, la it iwoiiiniencled that CongiT!?® be asketl to api>ro- 
)>riale Umih for the eontimninee of the ciUali>giie on iHdnilf of the 
(ioveniiiient. Heodertal ihi* following resol Lit ions, w^liirh were sepa¬ 
rately adopted; 

lirmlrrtl, Thai there \h- fiaia U* fhe f*entrul Hiirt'an ot the IntoniiilLoiml 
L-jitalu|,TU> at Fi-kTilLllr LitemtiiD‘< ill fruiii lltue in thoe iin the 

IK^rtaLl, tliu sum Iw Karr rruiu the ij<uhitfTltPt|utu« li> this CaH- 

h^iie eolhmii’vl hy till" luHtlrLKtJriEn 

llrMfiU nl, 'IHuit It y lltt" sfiiM" of (he Bcmnl ef lltMt<'ntis of SuilLbfMonlau 
InatlMitliai ttml ibe work fur (be Intenaatbioal (/iitaloiiae of Seleuth^i- Ldem- 
tare Imi tuiithnieit, ami Umi ik[in^lealloiii hf uanlr to Cinignwa fur a RTilHeteat 
aaiiaul iLiii^reprfatLon to eiiahle UiIb w'urk tu be ^nirrli.Hl iiti Duller tlie dlrerttoo 
Ilf the Instnatliai. 

RFiSiaATriDNS OF TllM A^llEO CLFH. 

The Aeting Soeretarj' read the following resoliitions regarding the 
tienMlroniic work of the late xSecrelary, wluedi had Ixfrn adopted by 
the Aero Club of Amerkii on January iiO, ItSOTi- 

WUemas* oiir esti-tnieil infilleaprise. l>r- R I*. iJkjtKlivv, Stceretory of tla? Smlth- 
siiiiluu lujHilhitlon. Hint Willi iin iux lHieut la tuuTe hliin hiK aemclrtime. iherphF 
lali^ie):^ a ift^i tHiyi* t«s>tl of ihe i‘ainihllltk>s of ihli^ inHii-mrritnK mflohEiie, tiaUt 
efler hlrtniodeN, whJeh iaiiv-c?s£ifallF siiiLiiy tlua^s; niul 

In tijat dUHi ult e^jia-rnueiiL be was eutmnl to fair Jinlmiieat und 
dliitlti 3 ;uttilM"a e<iiiaLi]i-rEiU4h]k iHH'niim" of hla 1iti|MsrtLiot nf'hk'remeiitx in Inviti^t 
i 4 EitlEi; I he lnw» uf dytiaoib? and In the cm-nutruetliohi Df a variety uf 

iraeceaafat (lying uioOi-U: Tlierefore toe U 


PROCEED NOpS of TTTI^ *>F HEOENTf!. 
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Rcjtiifffi'd. Tlint till? Mfa Cluli of AEm-rliC>ii, tiokllTik' Iei hl^h i-frtimntkm ths\ 
i-oiitFiLiEitroli$ ftf iJortor to nw uf ticrSill liw'tiiuiJtlijD, lJ4?n■^:^y 

e?tin\w*?s tn htm Hh iLtP|jn?cl4itliHi of liJn Intior^ us u in thin 

iTiiiHPrluiit nnci 

it fit filter rrtf<^U-cil. Tliiit U of fi'KoliillLUSs Ih? went to tbi^ B^isird 

of Kejci.^tvi!S of tin? JlEijLtbfttPiiliiii lii»lltiM[on atkI to ihx’tur l*£in|j3ey* 

itv A ?^U<TEaiS4 ill 'Rl THK f-Ali: SRl'HKTAlEY r^l\<ibEY+ 

iriiy !<'. llfOfn wns fixofi by llip Bmiol tlit^ AnW bir n HiK-rijil iiii’et- 
u\^ for rht? i^lfrtiois nf a St^ci etary. 

aPEOIAI^ MEETING OF MAY 10, 1906. 

Present: Mr. Cliief Justice FiiHer (Cbiiii-vllur) in tiu* nlniir; lUi* 
Viep-]*i‘esitlenty Alf- Fuirlmnks, *SoTirttor S. Henry 

Cabot ljodgi\ ?^eiiatt>r Ah U. liaeunn Keiirew^iitiUivc H* II. Hitt, Ft-p- 
lY'sinitalive Xiubert i^epreseiHativ'e ^1# llo^’^Uini, Or# 

J. B. Aiigell* l>n Atulrew IX Wliite, tlio I loin J, IX Henderson, the 
Hon# liiehiii-d Oioeys the lloii. Georj^e Cu tty , tiitd Dr. A. GruliLiin 
Bell. 

The t1ianrt?]Ior stiiled lliiit the inrethi^ hinl uiiIUhI by the 

Lxctlon of the Itoaril at iu hist ineetinff for llie f>nr]jiw id eh^'tin^^ ii 
^^l!^Ya?t^sor to Set I■eb^ry Ijangley# I’he Boaiil iheii went into execiR 
tive fresision. Jnd|ft‘ f^i'ixy ai'tiri^ as SetTftary, 

iMiNATlON or Mil. fl- F- InXMa-RV's MKUAI^ AXD TfOKIIN-S. 

The Clianttellor mul the following ineiiuoandinii from the Acting 
Secixaary i 

I mn saipe you wlU conwltler It of Sntciis^it ut uiiiiouiuk? xn ttu^ ttiMind sjf lte«enlp^ 
tliHt the lielrti thf ibe Intr J^Hfnanry I.iin 4 :ley Nvt? t*res^>atiHl: ht RuittliwEpriKiin 
lioftlOitliiU ull nf thv^ uksIjiIh uiiil wtlj£T lokens iYH%>IVfHS iiy Stf, Ijiuifti^y In i>?ot«iil- 
tliiu of ItlH i^fiitrlbutli>T»^ to Mh‘ aiJcunt^-iucnt nf knowk*ttK*:% Aini>tii; thvite are 
i,^jIl! iiHNlalu from the Itr^al ^telc'ly nf I^aiEkia. thn lusrtltTite of Ffan™. ibe 
Nntlnaali Ac-aOimiy tpf aiul thu AiiierTnii! At-ndL^my of Arts nml Si-ieiuu^s. 

It la tirn|n>a*il to pismuiblo tbij^Ms bpstalu r with aulae nf ibi? earlier uf 

apiokratuw with wlileli Mt, iJiiiLElcy lK?saa Ws uieainT4il>k* nlHMjrTatkins oti the 
lp|iyick-H of ttn^ hihi* In a In the Xatlotml IMiiKeiiEii. nluiijSHiae of tluaie 

ilialkatiHl ti> llo^ tiinmory of iVLifi^pr Henry abcl VtnUit.mr Balfil. 

Ef.KXT’tOV t>r A SpeaKTAUY. 

Tlip tiiu sfioii oi Ihi- uk^clioii <if II StriPtiirv wns lln'u inkt'ii ti[i, [iiiil, 
nhor ilii^i'iifKioii. it wlis ■■ iinj^vtl l>y I he Viw-]^re«hlenL Unit llie 
ekn'thjri iif u Ih‘ jHistjumed tii tlio next ii'^jiiliii’ ineethijf uf 

till' lttMiri;l." vutpiL 
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REPORT OF THE EXECUTIVE COJlMinEE OF THE BOARD OF 
REOKNTS OF THE SHlTHSiONIAS INSTITUTION’ 

Fim TJiR Vejr *Mh 


To the Simrft of of iAe Smith-'tojiioii Inst it of ion: 

Vour execnitive cuiiiniittij<<! siibtiiits tilt following rc?p<irt 

in rtiHtion to tho funds* receipts, nncl ciLsbiirseriients of the Insti¬ 
tution and the disinilament c>f the iipproprifttiona bj Congresti; for 
the Xiiliunol the Tiiteniritionol Eschnnges!, the Biireftit of 

Amerieiin Ethnology^ the Niitionul Zoological Piirk* snd the Astro- 
physiirol Olj^serv'atiH'Y ft>r the year ending June 30 * ItXMj, and balances 
of previous appropriations 

S M ITl IIA X l S riTTlON. 
t/ojuiitlon vf fund duly /, IfMdi. 

The pi.*riiiuiient fund of the Institution and the sources from whicli 
it has tjcen deriv<^l are as follows t 

i?f Till; TioiAsrai' or thk states- 


Bequest of SuiltlisiUl. -- —ICl^. 

Rwlilimry Insa^T p^aiUteioe, lSliT__---- iNS, 2 l 0 . 

l>e|h:tfilt from HirloeH of lrMt«iiie+ --—- --. ItW, 

B 4 .H|UC!Sf of Jaities tljiioMtEio, uns__--- _ f l.fJtXIJMl 

AecumulatLHi Kuterevt on llainlltoii fumL 1 , 000.00 

- 2,iHwx^]K} 

HeqtiOAt of STmpon llftijeh -fslt ISJ 

nepoe&tia froiu jirocfetts of pjOo nf iHitaH ril,fi 4 WK 00 

nrrt of Tbc^aius O- ntrtJskUt,'^. Ifini____ ____ m 

Part of resltluary logiiey uf TtKinina R* rirnSgidtis, 181 ^ 1 ^....--- 8 . Oiift 00 

r^epCKglt from Bavkigs of lueomer ItHlfl,—--—- liS, OiJ^i. 


Total nmoant of fntii:! In tiie PnlttHj States Tresisiiry., ... 

JJELa AT TUB KMlTJrSOSilAK I.'SSTITITTIOB. 

Re^lateriHl nbd guitmaieeil tjutalH of tlie Vv*pwi saoire itallroua Cum- 


iKUiiv, part of iL^aey of Tlisaiias G. I [etlj^kIon.-.w— .» . . .. .. 40, OlXJ. IKS 

Totfll [leriniiiieiit fund.--. --- —O'Ta, tSfm, (MJ 

ntsttn 
















REPORT OP THE rOMMITTER, 


Tlint jiliit of the fiifttl ile{>m;it^l in Usi* TtraiPiirj' of tlio Unit«?4l 
States? tMfars interest at it per cent \3^r iitidHr the pruviHioti^H tif 

the act of 184itj or^aiitzinj; t!ie Institution, and nn of 

Coiijm^jiS appi^Yt^l ilaiTh 1B!) L The nite of ifitereKt cm liie \\ est 
Slioix^ Railroad liondsi 4 jxr titmt fier aiiniun. 

liy the iiiin! settlement of tlie estate of the late Tkomiis G. Ilodg:- 
kiti« dtJriisg the past year llie Im>litiaiijn m-cdved, in i^laj\ IHOG, the 
bikncoof the residuan,' legacy left by this UaaTaetor. It anmunted 
to $7,850, in th-e form of ri^ghsleiT'd (kjikIs of the l^uitotl States,, now 
recorded in the name of the SndthscHiiiiii Instituticm, and held Htibie<!t 
to the order of the Board of Regems, Interesi Inid aecmnuluted on 
these bunds to the uiuoinil of which smii wsls paid iiL Cttsh 

and depuHitei] in the I'tdted %Siate'S TiTaisury Ki the eralit of the cur¬ 
rent ai^eoimlnf the Ttistitutioiu 

fsf metef# frtm L tn Juae SO, 

JUU’OITfl. 

CbbUoii tlepcHatt kn ihe TTaketl SlikU^s Troui^arj' July h - 1 Tift. 02 

Jalemft tm fiiutl fi] Tin- UiUlul 

8tiite^ Trefl^rj^ to July I, __ ?2^<pTin, ihi 

lai^rent on funit O^^kOHlhHi] in Uie 1 in in'll 

Ktnii'H Tfeosm^- to January 1, _ tlO. otJ 

--- ^1+Sp 2^. Ofl 

Tutervxt on West mion- UnnroikU to .lainEory U 

IWhJ __ _ l,4iHn,CN> 

ALiaimuhi nSI InlercrHt on ttcMl^kKiia reffUlnniT le^cy-. - Hi fh'ii 

ReflUrKtale n.-ntula, Avery Iwtiwflti, ...- 44iC4t 

Iief.kuyiiieutMp c-asti finiii F^ile of naTkllinitlimi^p etc^^ __ UriBHl^Hh'l 

- 07, CH^. ,T:fi 


Total PwIptP*^^-_.. .. ... Tii^ftta^:-!! 


iithRtriuie:i4estH, 


BullUln^ ciin? iind rviiKiilnt ____ ___ 4,-kE^. ai 

t'uniltnre und Hstiinsi 
Hetierul exjierwen: 

Siilarips -___ 

Mwtjnavi ______ 

l^tatlnnery -_ ___ r^i^. 

PtifTtnjse ami telej^rntn» __ _ -. - - - ^?J. tm 

FMubt _____ mt.m 

Incldeiitals ______ a.aiCL 17 

- 20p oia m 

Iwlbrar^' ; 

Etnt-liniu- nf lilmRa]', etc^____ KJtS. laii 

SialatJe* __---- 1,100.00 


% oiam 
















OF TFTF T^XF.CVTIVK rOMSflTI'EE. 


;kxv 


pEit»|{mtlf>Tk!t n't!!) lUvir ilEMtrlEMiHiiiii ; 

CnntrHmtimts lo kiHjwlL*»If;p --- 

Miwri-lkl m*i I us t'INl lift lOll.H --_ 

J^ihll^^itkui KiiiJjilli^H - 

f^lnrk^s ------ 


Kxpku^ i totm iiml snt'Si'n rvlk-si -^ --- 

HotljfklTw fyuil: 

Kfstfflirchew mwl put^MfutLiiiiis —-—— 

lihtenuifTonjil ^-sdiuisin^- -.. -- 

liik^riiatEiiaul 1-111 uIukih^ uJ* Si^ltniiLftr LSti'riitiiiHS 

Ssilnrlfti -- 

l^ll|>lllk-}i __- 


-- — 

OhUuitrj- i!'s|n:i]|ft^i. rctniy LnT^J^!-^‘y . 

Til I In (isiyii Ilk' .... - - ^— 


rr;k i>is 
IS:?, if!i 

58, :iT 
11 .31k iny 

-^i-4*n:T.ii5 

__ 1,054. m 

__ 3,fnrN.illl 

...... . ^ Uk Tfei 

\ 7130.:^ 
iri3. ;ia 

- :k^na?i 

_ 

__... l.kso.SI 

__ 10, iio«}.ori 

--— priAm. IS 


IfjihiMi-ir 4uiu‘ :ilk llNMi^ 4U’|it4(kcil with \ht* Ikjih'il Stutm Treii;*' 

urif _—---- hk ijvl. Ill 


All iiiohpys n't^iviul liv lliv SmilliHoniJin Inf^tUiitioii fFuiii Iritoni^t, 
ssik*is^ refiindinp of iiinni^ys teiinHjrarily ihlvan^ilj or othorwisi'j, iiix^ 
ilc^Kxsitt-d with llir Troasui\^r of the Unitetl 8tHlyH k> tlio iTPtlit of 
iJir IiislIUitioii^ ittid uU paym«Jits am. uaok by checks signoj by the 
Siitimlary. 

Your coiurnhtci? hI^> pmsioits tins follou'iti^ statiuiieiits in mpifil 
to llie appmpriwtionsi tmi\ axpondJluri^ for ohjocls iiilrusiLil by t'oji- 
ffress to lilt* i^iri^ of (lu» Sniillissjuiaii InslitiUion^ hiisid on oxja^nili' 
tijivs by the liislnirriiiig wgeiit nod imclitial by Uie Aiiditur for llie 
Slate tmd tillier l>i?|nirtmeiitsp 

^Jr lWflrrf nhfliuKrnf ttf phfl&ffrjOMiiratA from aftpmprifttUMm tip 

to ihr pq*rf rtf th^ <VmfrANtinlan hiaiiiuUifrf fut' Iftr* jvrMJT 3^1, 

iipuf f mm trrTltfwiv'a 11/ /nr^rr 


INTFOSin iONAlK (TUSOSl AX INSTm TlOX, tWMl 

Approprlatinii lij ronjinifPii for the Di^wil your ooilln^ Juno 30 , IDfitl: 

“ For espf^nses of ilio syritem of Itiit^riiiillEiiMl t^xeliniiisois Ih'twwii 
lliu I'liLt^l Roilt^ niiO fomtan i^nilUrti'H uialor llii^ ill rtvt loti nf lln^ 
8u»Uli-Hut|]au lii^tliutlou. 3 iic1uOIiie£ Hohirl^ or iHjni|M«nmilion of jill 
iK‘<t‘*t«iry omlikWLH^ hikI tlbt> jaimlaiNo or nefvfwnrj' IhmjIch Mini is^rl- 
otlk-alu** (aum 1 r>' oKH a 4 .'t+ Mnn^h 3 , HN.!i 5 |__^-— ---- soo, m 

msBiriiRirMrSTH- 


KaltirLcs ur i‘iiiiiiH*nj«ltSoo : 

I uiwlKltitit WK'ri’tJirj, III - 70i>. 

1 rlerk, jit ^irpO__,_....... --- 1 , 800 . no 

2 oioTits, 111 ?rjri____.__.^ ____ hTTjo.ot) 
















REPflKT OK THE KSEriTTIVK <‘OMMITTEE. 


or oonirH.m£^tKoTiij—i^oiirhiiiiNL 

^ diTk ,ait ___ _ 

ii: ('Icrkji, at ___ 1. m OG 

1 rkrk. art m-_. __—___ 

1 liiTk. ait ______ li^K IKl 

t at flt<» atai] _ 1. UR:, fits 

1 rarpt'iit&r. at «?>1— ____ 

t warkuLLiii, fit f7t>^,- __ S4U,OG 

t XHicker, qt fTjS^ ----^_ 

t }«k 11 (i^] Idbalner. fit | 5 Wt _ 40 . tKJ 

1 qknSul IfitHirvrp at niuL . __ I40, tr! 

^ inrrztwiif^i^ at itud _ 

2 tiih^>iigi,T iHfiTB, nt 12?;^-,-^, , 2tt7. Jjt) 

1 bo^, nt ¥20 Hxid ¥25., _ 2tt7. TiO 

1 nt ^ini.tisaig ___ no 

I rtgaiit, at $iZ* ----- muiV^ 

} at5?iit. III fTiV„„ .... im.m 


"rotol ^liirSt-^ nr ixiiup€^iiH4iiSoii- _ 

(leporni ei£[K>u»iM s 

hinokH _____ _ 

Hnsi** _____ 

Frrdi^tit nte_ _______ 

Funitturo _____ 

JNjflCtdp^_ ____ _ ■ ._ 

Su^iu!U«Hp *fkirtrk']t>\ ntc ____ 

1^1 litKiiikTy^ i4f\ ______ 


- ¥1+1,07^132 


TtLKr 

H,jm. m 
14 05 
4UK m 

^ia>. m 

—- iit,oiJ>.a-i 


Total illMlitll^liaimtM . ■ _____ _ __ 1^7, 

BhJciji^- JuJ^ u In iiifH^t fiutrttanfllui- liabSlltSiw.. _ 005.115 


lNT|lHNATtO?fAb ICSCIfANOKK, TS^TITUTION', I 1 *nc, 


Baliuiuv dnSy I, JiNJflK an pt^r Inat rvjqirt.^ 


+15 


tHKniTBStM^at’lSh 

SlulnrSf^ L 

1 liKH'iiT. lit fin . . .. ftflu.iM) 

1 agput. nt *tiU,tlO|..„ _____ _ 4(X>.00 

V nan-nt. nt Its --- 1 n>.ihi 


Total FMilfLrliffl _ _ _ ,., _ _. . . 

Geanrut nx|ieiij«k: 

FrpPpht^ ____ 

Bojstw -- __ ___ . 

Fiiniirun.' ___ _ ___ 

Lt^litSng _ _ 

MtjW-f-liClDiaiUM Eupplti^ ____ 

Statlcjiitfry* bnokK prttitinf?, __ 


2. It7l[,40 
+t 2, !Ri 
2ii.50 
m, IN 
lot- 

2t»0. ] i 


¥!Na 00 




4 5ia80 


Totnl UIqbiiniemouK.,. 
EteiJatnv JiiS>’ J, inOO „. 


Oh mi 































XXVll 


itEiviRT OF rnv: rsei trTiVfi roMirnTKJ;. 

IKTRJJNATIOXAl. KXi*IL%\Ull5t. AN INKTlTt riOS. imi4. 

HalEnin^ JtiLv I, nn I'fV'T Bsim n^iiirt _________ 

Hiiliiniii' nirrlird uikIct ;prtivK»Ei;iiiii of ki>r3i^HL Stiituti=^ wn tiiiu Uy Hie 

Trutxury ]J4-|4irtiiii-iiU to llie ert.'dk iif Hie Kur|ilu.H fuini Juiio l{U, UiltJv 

AMEUWaX m'llMlt.iHlV. SAJ ITtiliiJNtAN JNK.TITI’TMJS\ IWHS, 

BETKirnt, 

AjppmprlaktiMi liy OoUKt*pi=iii ftjf lilo fitn-nl JniU’ liu, lyi>^i: 

•• Flip etUiJoIogli^il n^Hi‘aiTiH=fH iiEiiiiTiii tlie AuierJifiii 

IikIEimim. iMMliEt llie iflrkicltoii Ilf tliu i^^iiilka^Hilnii UmHiytlm ly- 
fliulttii; Mil 111 Hen or iHiiuiieiiJiaUSiiii iif illJ iinil 

tine imreUiim^ of Ujiifcit mul of wiileh 

miiii ftot esetwlliiif ^V.r><X> nmy Im* iirieil for rent of hiiElthy^;" 
itniiiElry HvU uot llnrrli !t. ISflCiE __ _ __ 

DII^IIUlKliMKNT^. 

s^iiJurlebi of nmipeDHttkoj : 

1 t-tilPt at __ 

1 etEmoloij;lHt, lit __ H.iNXk. OD 

1 elliQ 0 ltj|;lat* at ____ _.. I^Nf UJ 

1 elliDolotglitt, At ___ 2L-I1XIJH) 

1 ethnologlJit nt -- -- 1, r^JKl. inl 

1 ethiioloi'Ldt. ut _____ i, "okk shi 

2 f I huoloKlHt^. lit $ J '■jr^ _ _ ;i, IHN M Ml 

I E] I mom tor. at SHMIttT--... __ iMXXi IM 

1 eSerk, lit ______ __ ^iTTi, 00 

1 urt !ieiPio4;i4.t. at —__- - -i^pO, m 

l Iflitiif. lit ____ A^X :t^S 

I etikor null wpiipller. at _ -'iOtl. 07 

1 lii-ail I'lerk. at ^loo ____ 

2 rIerkH, al _ _ ___ ^ini, txi 

I Mteiiof^nilihi'r aiHl tyiieit rlter, ni ^UM|. , 

1 typewriter, nt . __ „, _ i.Ci7. Ou 

t tAiM'wrlter^ ut ______ iil 

I ifknli=tl iulhjrer, ut lilu _ T^i.OH 

I luew^^DKer, nt ___ iJOU. Do 

I iiieS!j»€»nifer. at ^“iO _- TtOk i^ 

1 ljil>ona', it( ^rp ____ Ti-tlLlil'l 

2 EiiliorerFi, nt $l.rxi per ilaj^ ___ 120^77* 

1 lubon^r, nt pit iljiy^^.*^^__... _ :i",fp(l 

I lutporLT, ut It |M^r iJuy*-. _ I.fptl 

iiXX IBS 
lifl. !MT 
:mK 71 
2I.S. rp2 
21k 71 
t, 714.7tl 
lui a« 


Total «£Llurtea or eoiuiPiiiiiiiilLai-^ , 
ileneral exiK-ni^eflj 

Ekpokii, bliiflltiif^ eN'.^ ___ 

UriiwifiKs^ liiti|Jk etc __ 

Klectrlelty ____ _ 

FYeli^liC liutiling ete. _,__,_ 

Funiittire _____ 

AlEktlUt4«Tl|]t ____ 

A[ltieeknt^eoUjf ________ 

















xxvm 


REPORT OF EXECUTtV^E t OM M^TTEE. 


(ieiuTtU ^Vpiillniiixl. 

Piiwt«e^*p Hrli'^?;riti}li_^ . f OSit 7u 

ni’nlP»( --- 1,1500. <M> 

SiN.vhi* eervirtii —-- 

SjHH'llIK^nH -- _ - iJtKiJM.) 

filjithwrj,' ------ M 

R«IH>lli^ ____—-- 

Travrl iiiHl ISrlil —--- 1,704, r4 

- ?0,877.71 


'FotJal illnlalirjfi'liKHlLK _____ it77» 72 


Fill|MI|IN> July I, IS#ltv in TEM*i*t HUlrtifllwlltui Milltlitltli'ii -- 

AMElLll-AS KTIlNtJLlXiY, SUli'll^iNiAN INUTITITlOX, imT*. 

Bflliim-^^ July L OWlCi, aa ppT lant O'jKirt. -.—--- i|<ri;i2W 


lllHlLUUHllUr.KTi^, 

Pn-lwtii _-____ - 


r^ljrhtiii^ _________ 40 

-MI>ui4Jnijt‘<nw _________ ri2, iKp 

F'iMKlilj^^ tl>|i^|pIlPi||i% Ullil l(4twnpli« ~ . ____ lu. H'i 

lO^Ulill ----------. VJTy, Wtl 

S|x>4*siii lif'niPTfa,^ ______... 

KIJttlfPEli^ryi FHMlkH. i^li*- _ _ ____ fiii 

Ffii|ijilLb^ ----- - ill, ^^i^ 

Tmvi4 jiMil fli'kl .. ..... - 4r>, Oil 

Ti Ptni ilij^bu wiiji'u(H> -, - ---- ---- --- (vi8, SO 


Bitlibuci- July 1, hHMi, lii ii]4^i 4 iPiiiMjinOliiDJE IIn.OlUtb^rt,^ . -F, JO 

AUERIi'AN ETJIN{|J,<»!1^ SMITHi«H.iN]AN rNSTITl'TlIJN. llWPi. 

July 1 , tUFin, tlit Jn^r liint __ ...___ ^TTp+TO 


Ufilniii't^ ____ _ iBitfl 

linlnTiiK' tarrlwl nnOf'r |jnivlj<h>tui tPrjti^vSrt-cl BtatuF^^, lUH-Obip :tOF*i|, li^' Hie 
Tn-awtiy J M'jpjirtineiii, lii iti'iIU nf tlx- Nun’IuiiE fuinl, Jiiciu :iO, UNhS, 

AKTROJNlT&ieAL ORMEltVATflHV, ITItSON I AN INitTETrTlOX UMPtt 

EEHEIVTA. 

ARiiropriiitloii liy rnnffres!* for ihe n^'‘al ymr eiiiUn*; Jiim^ m. li^Ort; 

•"For toaltucnntii'e of Astropbi-KieHl OWrvjilDry, umler lUe dlrcfO 
Ooti of Ih^'- 8ui]t!iiKjii}Eiii FiiitHttithmp likhiOlii^^ Kiilailefi nf jlbhIkL- 
aiit", llae purclmaie uf nut'esAnry iHKikn uikl iK-TlocRenlit, iiiiiuirEilii^g 
iiinklEitf lUH^^a^iry i;|iocr%-iiHoii2! Ill liljcli ankmloH, printing mul piih- 
Wahitij- rr«siltifi of iwiireliois, nnt Y^m ^ijiiIrs, rciuilni 

sOnF ulEeniFUiiii4 cif l>ttlldlnfp%< nnd oiliH^lbiiti'tbijw uxi^oiisoif, |!irp,oo#>^* 
ijiiiiEiiiry idvii uL-u Mwo^ii li, ______ j^injNMiLai 























BEPOKT or THE EJtEtUrTWK L-OMMITTEE. 


XXIX 


|h|j4PEMHH.k:^K:€TH, 


tir i^omperumllfln: 

1 Jilsl, At --— 

t JmiEi^r a^wSJH4inl, Ul ^ITi^J. -———-- 

f olorkp At - 

1 Ktonoji^niii^H^r. at --— 

1 At —— — 

1 phot otfrA nil S*’ tiAsttHtniil. ut 
1 bolaniHfit: assIrUiiUp nt 

I uioaiMpii}?Rr bo>% At - 

1 iLUctrUEPAAll: UlilktT, Ekt f t'Jll Allll 
1 Akllkxl tnlmnt'r. at —--- * 

I eAt|ltf'Ut+T, III l^il —----——— 

1 9tktH4!!i!l lalmn^n at #80.^- -—— 

1 cinHiiAitp Ml ¥rrfi- ---—--—- 

I electrli^inn, at f4 [vrr rtay— —- 

1 At ^ |H'r ilay ----- 

1 lAflrtcr, At I- IWT drty— -- ^ 

i L-liniiier. At ^1/25 ilay.^. . . ■ - 

1 ilt^incr^ lit 11 T»fT - 


^2. TWX W 
m 

U 

4TT, TH 
2iU- ck> 
IIU ilT 
miiKi 
1,2-Jni. i»» 
"lit i W> 
IKt'E. Tn 
ill. tMl 
714. 

14. mi 

HhWTTi 

U.mi 


Tr?tAJ isabrltw nr iKnuiHSTiAatloii.^., 
tieTirral rsnoiwseAi 

Awiamtns --———— 

tmd binding. -—^—— 

riiAtlfiijs^ -- -— 

DrflA'inFlri. tablpK, t^e. —-—-- 

l■:lp^irlplt,v. gA"r ri*-' -- 

FirlAhl ---—-—-- 

FiiruJtim'r —_ - 

Lumlter -- — ---. . 

pu«ta^\ t*'let>lA>tM*, AUil teSt^Knipli - 

^5tiilloiiery _-- 

Supt^ll^ ^^tuMll3i:nl^^ trajlni, rb'-,- 

Travel and flelU 


(15 


L 17!^ m 
m. s Ki 

:£<,4n 
nrijii 
iri 
7ll L*i!> 
tiiii 
HINT 
7, rrj 
Aa HI 
+llLrtSi 

tm. +n 

-— ikias.^ 


Tfilal i1i3Hbkin«viiientff. .---— - 

Baliriir^^ July 1 . In oiilAtAiidliiA llAhlHtlt^_ - - 

ASTIHibllYNlE'Al- iiBWKltVATl>IS\% M^ITMKONIaS ISPrTlTUTIOX, 
HaIiihh- JMly 1 , m i>pP Inat reiw^rt..-.-, -—-- - 




1L^2AiJ.m 

mhi. 

U. iHa Tiii 


ii]Hiira«iLUKfcT», 


Salnrie^; 

1 iHiIumitrtr sif»tfiS^«tAiii. at M-r imaitli— 


riTi. m 


esrieitww: 

Bulliilng. rtiini™. *d €- — ---—- 

Liiailier -—— ...—-- --- 

3diHcellimeiiua sttippllw, cbtmlimlH, IodI«, ete, - 


1, ITAAti 
riSim 
7.St8 
llO.iHI 
fiitT. 

m.Ts 

































XXX 


BKIHJRT tiy TUB XXKCUTmC t:OMMJTr£lL 


f'jrrw'iwew—t'ontlnu-fHL 

[^wtJi^. tHppIioiH?. niifl lpJe^n|t|i ___ _ _ ¥,1.-W 

SjNft Itii m-rrlt¥ 4 —- - —.... im, ihl 

U’tokvi^ flit _____ 20iS. 8U 

Tnn-flln IfU^A ete ______ It-Wi, W1 


TntJil ^IhliunuiULpiitK. ____ __ __ i^ 


BnJiiijH.^ jiitj- j, yjtw^ 1+1 till'*!!* oirij4tsiiiEliii2i ituliJMiU^ ___ 

ArtTH rii»llVl4n'AI+ OII^KkVAT’f>|l\% ri MITI l£%l >S'IA N IXs^mi TION, IIKH. 
F^Mljfhn- 4iily I, lilt titir Imt niKjrl _______„ 

UntjiUf^ ynirJfti. umU-r |>riHi licUiitK of llfl+isml stiitiiti^, pMi^hin 'MUKj, by tin- 
Tn^irfury tw ihACA^dk of i3w- ninHiiK fxnwl Juin* ItMitL 

I^ISKSE^tVATHlN UP K'OIJ.RilTlilMS^ XATIWNAI. MPl+Kt-M, imi 
HprEin^ 

AiiKin»]iHjillDii by CViii«^^ for tho Ilwcnl ymr I'mlhiu June m, : 

*■ VOT ctilitbiyliii; tbe |irC«i-rviltkiElH pJEtlUlHloil, lilii] liirivniv of the 

iiiltfli-lkFrkH from tin? KMrvpylm? nnd e:K;|ib»rliii^ ('XIh^IHUhim tif |j|i>^ 
liiiverimy^l, nntl ttum otltpr inyliMlIii^ i=£LEiiriL'^ tir iwn- 

Irf-tMrttloii or nil nefflgsiirj' enipkiyei^. mut nil othvr iK»i.T;^-ftnry 

$l80.iiD(ip uf whieh i^imi ITi.tjlJfi nmy Im i^nhI ftw iiiA^nry 
dnm'liL^ 41 ml llln^lriitlonj; fer iPiiblEi-iKlIojiit vt tUe XitElniiiil Mu^ 
nw^uiJi^^ (tfunilry eS^iJnt^rtf Mnr. iiyiTiK __ $]mimj(xhh» 


iMitiiX^miEiiEJcrrt^ 

cir t'flmin.iiuMitEiiii __ _.__^ 81 

iStw?Ha3 P+etvlin»@_. -- - - 1. iSHijil 

Tolfll KahirtpH anti iwn'kiw, ___ ¥ttrLL^»l.82 

MtMCfllhinoouAr 


tlrawJnKJ« nml ]lluttiniH<m»Fi ___ 

Krriifbt nrid ____ 

Sj^rlmetiH _____ 

S^tutEonery ____ 

!.!lfll. iiS 
1, 3iS. 7H 

H!i 

1, "iN ti_ ois 

I4npp|]f^ _____ __ 

TmTelln^ PApeyrtw_.„^ _ 

0.0ltt,7l 

m4») 


Taint miBCflIhiiii>4^Etf^_^__ 


lU«:Kt.48 


Tntnl itl+ttnirwnmenlfl>^„_^ _._ 

Bitlnni^ July mui, trt oiilHtaniiilinf llrtbtlltTtw. 


7a,wi.:tri 
4, Jfia 7fJ 


fif fflkftftr.^rmt'tifn fnr Jio^arlr# tfr mmprtimiUon. 


fii-leiitlfle mkl mltiilnlsiTreLtli^ maS: 

1 n!i8lRtA[it fcsecretary, 4ir 
I mlmlti^jiiralfTi^ nj^tfnanr, nt 
3 Ijwirj rtimtflm, lit |iai1.8tp__ _,. 

1 fiflwictnte eiimtor, nt $20iK. 

2 ytjrulors, 111 1300*^^ ____ 


im m 
3. 4m. m 
10. 4m 70 

Z 40 ( 1 , no 
4. 800.00 



















HETOliT OF TUH EXErUTHT^ riJMMlTTKE. 

rtTwl ndtuSnEsrtnilttd i^tnrr—C>>iitliiiii'c1. 

1 CT.iriitur nl -- 

4 n>iHlatnTst rtimfors. fit -- ---— T.^thl. *W 

Ei?flili(t]iiit nit^lrtrHn - lt)tl. l>li 

2 jif«1iFitnnt rtiratars, at - 1+ r^cXl. 00 

1 iL!^i^laEit ennitopH at $120^ ---^ tt44l>.tM» 

2 iiKnSr=(iiiit c-iirtttar^s »t -—- ii. TiKKHi 

4 njiislstjuit vunilars^ ail $UXi^. — --— 4,2iKMKi 

t aiiwlrttfliit nimtDr+ at flUtK. --- 1. 07 

I asjHlwtiitit ^urntcr. lit ftW), !t<5 

1 rlik^r of lOrSsSoih at ---- 

1 wSItor, nt $107 —----- 2.004. W 

[ ull lo rl aI ]iKjilj<t atit, lit $ 13;-IJiy --- 1i 03^i. 30 

I t^lutntr^ III -- --- 

1 iHi^l^iiniltLi; at fl2.j --—-- 

1 lUQcliittniit tltiriiriciii. at -. Uii4MJ'. tHS 

2 siiiK at $ifiri„„ -——- 

2 ulJii. dt $83.3;i_ __ _ __ 1.874-SKI 

2 JiSitfl^ fit STfi^. --^ --, tp 7SKV, OCt 

St AidH. Ill 100 --- --- -- l.+Wl, m 

SI HlElfip ait SriO_ —------- -- 1. TOO^ 1" 

1 Nkt at -- - — ri4O.0o 

1 UTWlBtant fit $h 1 |M?r tiny —^-— 87, tMi 

Prajsjiriitors!: 

1 phatPSTaidivr, at |17n -—--- 2, Itm. o(f 

1 lahfUa^aplu^r^fa nuHlaitmTif, lO $riO -^ . 

1 clilaf liixtili^niitpt, alflSiTii.-. -- l,riOO,IN> 

I tash.U‘rndat+ ait l|lO(^'. --- 

1 taislileniMs«t, at $0i>- —--- 720.I>0 

1 loxldariiilat aptai^iJlFws at --. - -. 121^1. r>8 

I jiMMJalt^p at ----- i. lOs^iXl 

I 0*^14*0108131. at $titi ------ — t,n8i>,s*o 

1 pfi2tMjnitor. fit ^\2r¥ -= -- -. 1.7^110,11:1 

] |irviaai reitor, a t $ S 00- - ^-= = ^ - - 1 - 300, ijfl 

2 iiro|aiKitor». at $00^ - . --- - - 2,010. 0S> 

2 pro|*amtorss at $8r>___ -= -—^_.-. l^fil5, oo 

I Eirfljamtor. fit E^a t'ontft |ier twur-^ - ESlUflO 

1 pn'iMirator. nt $80 -—- SHlO. fM) 

S prrjii!T:iliir+ nt -.--—--- 8Et^. 00 

1 prcpanilwr. at $Kp_ --—^-— slOO.oo 

1 iirninknitori Ht $4ri__^_ . ri40.oo 

t pi^tifinitOT. at m -- 4S0.fKi 

1 pndoirjitor. lit $1^1 . ---- 'iOO. 00 

1 nf«S-Kta»t preparntor. lit S'lS.lfSW^x50 

1 custOflEiiiL nt $25^ ------- 287.30 

1 rIaHNTflen at $100 _- 1, 2ooJKl 

1 recorder, at $CIL. --- 720,00 

2 rntnlojriJPf”- fS?0.., ----- 870,00 

t niifllcignicr. nt ---—— 322: r^n 

8 (^ita]aj;iier8, al - 3S15. Oo 

1 entfilnffner. nt $2 iM^r day _^--—- 18. 00 

J Sndrxer* nl $1.33 iTCir day —-- Ifi. (13 


23 , 37 &. 71 































xxxil 


RKPOHT OF THE KXFCUTJVK tOMMITl'felK 


iMerlf^il MtuW: 

T flnniin? v\erk, iifc —__ rrfMt. llO 

1 iirypLTty cicrk^ itt Hh) jiiihJ $im 1,1^.0)l 

I ild^urneol derir, at ^Vi. . OOO. ini 

I dorti, nt ____ ITAtm 

I i-\ork. lit infi ... ^:vtfKCii 

i i-lprk, sit ......____— L '.m m 

7 Ht^rfcR, ni __ __... r^i 

t Hf'fli, nt ______ 811MH> 

4 l t^*rl^Jl- ill ¥i!i^ ______ LijiHh iHi 

i'lurkrs. Hi IeTjO. _____ _ 1, llK^, m 

1 df'Fh^ Itt gXi , . _____ 

1 Hs^rk mat lyM'^vritpr. at iNH),fm 

1 i-lurk Mihl |>ir«|]siriUEir, iif VMK*ni 

I Nti^ikirjfrAjiliiT^ nt ¥17l} _ lit^h.sm 

1 i4!wKi};nm|4iL^r, at 5fif> _ Hi74.i>i 

I Hti^iiij^rraiilii^r* at __ __ *mi IWR 

I iffcitiij^rtisiLicr nm\ ly^K-wrlh^r. itt ^tNi nml ¥ltn>-—MBni.m 

1 HteiiuirrapltLT iiml lyjkwrtu'ir, iiL _„„ 

I sttMin^frapber null tyiWi^Htor, nt ^Tii. ,. _____ 7r^, ijil 

tl Htt4ntj;rHpliiT‘s IInil lyiK.-writcrA, nt l^fi _____ iiri 

Ti Hli'tiui;rii[ib«rK iinil tyjwwrhi^, nt ___ tktj*. in 

l rjik'wtlw, at 185 -- IjJUl, 17 

1 lyik'wrhiT. nt ^TTi ... __ _ iMN>. ()i> 

I ut ¥fBfi _____ TmtMi 

I tnMi-^vHU'r, at _ . __._ itn:^ 

1 htKtniiliiU ni^^lsiliint. nt ¥7?i_-__ ___ 215,l^^^ 

1 tH)tni]Ei-ii| i4t‘r1s. at #75 _. M7, Til) 

t |MitsiThl(!nl rfutkv at #l.riil |Kpr .__ 2 Th fii'J 

^ iin‘iWTi|;i?TV, rtt $4ii ____ SiNt i>ti 

y inr^njR£^rK at ^llTi _____ _ ^ 4:22. St2 

I TTHSi^M.Tiin^r, lit ______ -tHl. mi 

K at _______ 42rt. SH. 

5 at __—___ FIT. Trfi 


BiillilluitTi uiiil laNir: 

1 cnp^jukn cif at ¥iiO_ __ 

2 1l<?ntL>nntitK of vrutch. nt #7ii_ __ 

1 v.-ntdiiuniiH sit #455.^ ___ 

22 vi-ntH!biu^L], at _ . _ 

2 waMimi^cu at __ 

I Eenrrnl riwoinan. nt 

1 fdrflniaii, at #7?i_, ____ 

1 i.Tin><?utt^r^ atffil., ____ 

1 workmiEU, at $.14)..^ _ _ _____ 

1 iiklll€>tl In^Hm-rp nt ^_ 

5 ttkllliNJ luticrir^rHp at #ri4.i^ ____ 

1 flknlixl lubciruir, at #4,7. _ 

a BklfkHl lalnittiirii. nt ¥40 ___ 

t Akilicki fulKirprn nt PQ _ 

0 i^kll]i^l IsltkifiTii. lit 
a fikllktl IniKii^niH at fLSii ppr dny __ 


IJiHiklHi 

1. w 

7HO, no 
irsiM4, no 
i*m, m> 
1. m 17 
tfpo, no 
7.L lU 
a;t 
iyitc^ m 
7T5. ri | 
270. m 
10y.aa 
kiK!.rili 

tK^.25 


¥:t2.11511,5;^ 


























BEPOET OF THE FJCECUTiVE OOMMirrKE. 


XXXitI 


1. RKV. -ill 
I, im 
1!«IX Wi 

4^X Wl 
I^^IU 15!I 
IS, 2n 

m m 

SiTi.X 71 

-^iix mi. m 


Toiol »ilnrk-^ or _____ _ __ ]ii;i.(kCri£.^l 

I'EEMUitVATlOX OF r'OLLElT'iOXS^, NATIONAL 1 & 05 . 

KixEinij, 

BblnikLx^ Jtj|>' 1 * ItiOTh tirt iM*r Ini^t ivijurl _______ 


Bulhlluipi II nil tnJKir—C^piittninAl 

1 ttklll(^d Iiibcjrer, ait $l |jer iIay«-__^ ____ 

3 liUMJivn?, nt m _____ 

3 clnPsSflotL Inborer?!, at $45--.^^ .. . . ■ 

1 eliiEisIHiHl IfllrartT, nt __ _ 

13 lilwryns. at |40 _-_ 

I Inbort^r* at S35_.__ _. _ 

21 tnUjivrap at flJiO per day _____ 

1 UilKimr. at IJiiTi per ____ 

3 Inbeireif^^ at ?1 per day*^- ___ 

2 atli>aiiant]i<, at $40 _________ 

I ^ttuiidaiiL at ll.^Ti |iter day-^.^--___ 

10 rliamerifti at __ 


DmwOmx niid klii^trnllLnxi^ _______ 

... etirraae^ ___- - --- -____ 28 

Srtlarfi:^ nt f-<aiin w<tiMitton __ _ _ „ _ __ i\ lu 

SpLHijil jM^nrk'es -- -- -- --- - -- OJ^i. iH 

8pi>eliat-ni4 -------- - - 437^**^ 

KtJitlnnery^ ------ fi^ 3(S 

Travdliifi e.TtTcitw'jj ......„ 727. I« 


Total dMmnh.^iiieatM _ _ _______ _ iX074lM 


Biilaai-<! 4 Illy U llMJtL to iiiet^t OLitstaiiiUiijf IliibJIilleti_ 371. 


rHESEH\ ATIfJN OF i:OLLEi-rn:iX!?. NATIONAL Tkll-SEPAlK itKH. 

tLECKltTh. 

Balaik^- July 1, l!NXT^ an |a*r Innt __ llO^f^i 

aionirnHKHicNTi]i. 

FrelKiJt and cartnjgi?. .. „. __^____ 

Special servtcva^ _____^ , _ __ 120,00 

Tatnl dlpliTinMMiieuti^ ...... IBS, T3 

iLilantx- _________ 10,5S0 

Bftlaaei! eanHiMl, liiader pPnrEi^Ekiiiii of WcTli^^d Stataleu, «oetiou llOOO, hy tJiu 
Treasury' PvpartTnem, ta the cftHlJl af tlu* ifnrplus fuailK Jnae 30* ISKHL 

*M 10UU~ — ^III 

































xi^xiv 


RKPOttt OF Ttre ESKt'CTlVE COMMirTEE. 
FURMTUUE AN It fiXTCRE^, NA^IOXAli THUl^EflM* IWC 


a££i:inrs^ 

Ap^totirlntlun Congrii^w for Oic 1Si*efll ontJlop JiitiD 30, ItKKJ: 

“For i.iii«£A, fyraUurc, timl apitHniiLT?5i rtsiiilr^d for Om 

^xlil lilt Lon fllul BaifO'kecEihis &f Itie collwlJocift i>f ibo ^Intloiial 
int'luiilnj; ifiatnricfl or rotnttfuwit Ion of all vlu- 

(ilciyLH^K<Kum 1 rf- vMl Marrh ^ --- -^ 22 . ESflO. fli> 




tt4i or i"0tu|tc»solrtt — ^ 11 ^ 

Sfieclal 2^1 


Totnl SAlurlt?^ niiil -——- 

MlaoeMjinwujt: 

rtorngi^ - - — ■ ^ ^ ■ ■. -- l.T^r^ii 

Clotli, i'otlitii* 

Liniwcra^, l.tityH, ™ 2-lllKS*il 

Umwiiii^ --—--— 1^L'i*ll 

Glass __ H!a») 

tJ!a«i iKiunrlutn.-^^ --— 

llnnJwan? _ rm.iX£ 

Li]iiili4-r —-- — rill 

lltTlrt' ftirnltiiri'-*^*—.™,—— |*HKi. 
raiiitH, fliln. ;5«i 

r^|a?r^ --—- ^ ■ ■ ■. ^— 24.no 

Riitilk’r, li'Htlwr* €<itk __ .,, 

ESlJilr -_ livr.4^ 

Tooli^ _- - ^- - - ■ - ■ —-——^ l,S|, i^> 

Tmtoi ___—_ 140. m 


"AvotMlwiirk _-___ 


2Lr-0 


Total tyIJM*14111 ____ S,2'l(trt8 


Tolal illHliiintPHiont!*,,,-___ ._^-— 19,^5^123^ 02 


HalaiH^ July 1, ttWMl to 1131*01 uutntanillii}' HaS4tLtliai - 2, Olki.iiN 

.IndliTJifii of f;fof^iiwtMt'wl3f fnr ncifar/t^jt ur iirHfi|ioaaiirtoa. 

1 ROpoiritiloiiilont. nl |lfJ(J,ii*S._, -,____ -^ ?fKKLtws 

I c-iork, lit __—- tsmrm 

\ fthop forotiiaiu nl Iwt- ___ __——.-—- 

4 i*ar|Hyitff*, at fdS^» -—-- — ___ 3,olT^fjO 

3 (ifllaterHr at fTTi _ _____ _ l*Kiri+fEi 

I paloter, ai IT'i^- ---—----— StOjio 

1 pnlntor'fl Jidpor. at frir> -- -- --—---— iww.twi 

I akLllt*il liiboiTr. itt $100^- -— - —-- rir4>.(MT 

I eki 1 \v*} lolwn^r. ut -__ 7m. 00 

1 itkllli>il laborvtr^ nt _ ____ . - -- rti>ri.00 

1 warkiuiifi, of |:r^» _ fB^OJKl 


Total wihirltfH w i‘imiiNpiia(itij>ti,, . 








































REPnHT OF THE EKECttTlVl^ COMSHTTKE, 




rtJBMTrUE ASU riXTI'HErtp N'ATIO^fAL MUHEiru, IBSTT.. 
toTfjrrjk, 


UnlAdi.t^ JiiTj 1. iruiov 11)4 |HT iHHt rt?tkirt _____ Tt»3». 

AHeu^fc^Hnniniibi! 

ClotU, t.'utti.'a. Pti',. ------- $Tf», iHl 

imjTA. loosen. ______ 15 

Fruuiiw, etc... ________ 5,0i> 

HHMwfin* ____ _ ________ Ilia, in 

t^ither mtifK>rp ^ ,_____ 4, fil l 

LuiiiIkt — —__-_______ ift, lit 

niid l«iU furoltun* _ _ _____ ao 

I'alniM, olJn, _______ ]3 l85 

Htomse - ----- -SISTLSS 

ytnietDnil *?tpel wf>rie _____ _ OS. ^t4 

TooIb, ett'- ------- 432LSS 


Toml fllpburFPiiHiitih_ ___________ i. 15^1,31 


BalnikLVp July I, JOCwx to mi*et i^ut^lnmllni; ___ S3, ^ 

« 


Firig?flTI HR ASH FLVTt H>IA. KATIOSAi. MFSKt'M, mU. 


HKL'KIPTff. 

liEitnniiti July 1, VWk 4i« tiff \s.st ______ 1^1(11 

ni^HUR^ElIKSTJil. 

Dl^iunDt^tiiprit^^ _______ _ _____ _ _ Snn^ 

ftEilfl nee ________ _..._ __ ___ _ _ ^ 


Rfllnnev earrletl, under pravlftluii^ of Itorlflet! ^tutnte^ g^tiau aiXiO. by tUe 
Trenimry £>p)nirttiient tu the ereillt of the mirplnit fund June 3 Dh loua 

UflATtNO ASD LIGH1:1N<?. NATIONAL IWM. 

nKCEIPTS, 

Appror»rlatli]£i by Cnn^rrcw for tlip yenr eodloF Jltiie S?>, 1000 s 
*"Eor p3(|H-iiw flf lieutFng, IMUtlti^, eleetrieng, ti-lem^rjiplilep nud 
telepliopk; jservkv for tlie XAtii^nal ^fiift^iiiu ^ fi^liidry cifU Art, 

MrtnTb 11. - - -$1SpOOO,00 

ll|ri£l|tKlir»EATSp 

ftalnrles or fxmipenivttlon__ _ _ ?S>3iTr, 04 

^{MHr\a\ Aerrioes -- --- Stbrrfi 

Ololnl wi In Ties nod fu^rvkiw_ ____ _|Sl,ll4T, S4 

3Tli4in41niie<iuii % 

Advurth>lnfi;______ __ KitiO 

Con! niid __ _ 4^SIS: To 

Elei-tricail hu j^pi le« _— , __ _ 1343. OT 

KTeeirielty. ... . _ 1*1305.44 





























OF TlIE KXFCtttlVE i:OM3dirrEE. 


—< '<in MII mit 


CtHiii 

fTmiaaft 

lli'tilkiif _,.,_-..T, —^ 

.*tM. j3 

J LlThl LI klip & —M-m.m.r i -■*■■!- ' 1 ^ “ ■■••»-' 

ttkk'rtt rtf tkCklCOfiL^ _ . -_ ._Hwp>w 

iia ■)(> 

liLI LI L. UL IIMP-P 1. n. • j. 1. «j_i. !■ p — p--'-^ —- -1——--r 

TcIpttrtttiiH ..,---—- 

Tuloiilium'^ - - -—— 

14.3T 
4ia 83 


Toipil --— 

TotlH - ---- ■. ,. ■ ■ ■ Ift^ 0D3LtK? 

lUiJiiiiiv JllTy Ip ISNHJ, Id Uiei^t fMltHtlllHllM^c lljlljHItUlrt. - 1, atMlTS 

-lijtfJyjkis d/ fyr MT »ir r<jFfr|j^‘Wfpm^Dii* 


1 GfjghHwr. nl 511^5—- ------- ■- 

] tcleptkoiie ujifnitifri, iit ^Tn.^ -- 

E t^k*i>iiniR^ D|it>niti>r}<i. m SiSAi daiy —^— -- 'sapOu 

1 iHi^rMniip nt ^ |rt tiny —^--—.. iCni^Oii 

1 fIromiiiL sit $i)[i ----- ?i<x wii 

1 Iiliiek^Eu^tli^ at fCSD, - - -- — - - . . 

1 Hl;i!Uinl1ttiT, Hi ---- - ---—-- P1S.IJ4 

I ]ilitiiilH.'F’»i iteslETtiiiil. iH ^hKj -——-- 

1 Eti£iik\i luiMinr. ni --——--- \m.m^ 

1 sklliMl hiliort^rT lit ^L-— ^- --- -- — tXJ 

I JckMIiTtl lalmn’r. ut -™ .. . ItJtkIXJ 

I lalk»rL>i:, 4i!: ^lu Rtv-i -----^ +4± thl 

1 lAlhJi^i^Fp lit PU) 4iiid -— ----- 51!i.firi 

1 iQlMin-r. rtt $4r; __——- - --- JM, ui 

TdtnJ imlnrSeti Dr Himj9eii»itlLiii ---—^ 


iiEp^tini; ami i^icuTiT^t?. natjokai^ lU HfirWi mis. 

KELETITS. 


BoiijiiK^^ July K tfMi,\ m |Hjf Ifiifft m^n - ^ 1 , 401^.>10 

IIISiDCrilSLUENTSp 


Cisili Ituii wood. -------- m> 

ISIfVtrlt'TLS fi:t|]i|l3k4 ______ _ _ ____ 33^41^ 

mwttkiiiy _______ 

GiiJ*- ----------- 41. iil 

KeatUia HWJi(jt!«i ---—^ 

Ecnt luiXL-?* -------- iJUlUl 

EjieekLl iwrvUtjis --—*--- li;t, <r-C!4 

Toli^iTniiui^ __——-—.**-*^-— - Ikl.+T 

T*kiiij.iTit‘H ____—--—._,—__ \m,m 


T«tii( tlUliiiri«&nif^ntii_-. _______ ____ 1 m 4 «\ .tH 

Ikiliiiiit? July 1. 1 £Kmv to mtfift outritiuidtiiir naiiiiuiGt$-^,„ _ ai, 

iii;atiK< 2 A^iii *^ATii>SAi- wn^fTrjf. %mi. 

HECXirtFi, 


BiLifiij^^^ July 1i ifitKi. nA iH^r Iahx 


_ sr4. -IS 











































JtKlniRT Of I’lIE tTOMMlTTfE- 


XXXVII 


mstiVtthr.iaKTit^ 

iH^btintfniK^EiU _-- - ■ ■ _ _ _ ____ Xoni'- 

Briltiiir^.__^__^ —___ _ _ . _ 4S 

Bnlitiioc ciirrlLHl* rnro^hUloim <>f l|ir [U'vijii.'d ::fm, hjr 

tlie Treflaury lio|)rtrtiii+HiT, Ut tlic? i-rv*}\X of tlie Fitn^luH fiirul, Jiiu** ;Kl* lV/(Mk 
l-OStrAfSE, NATIONAL Ml'SEfil. lIHJflv 
mrorrs, 

Appmiurliktlon by Cougt^B for tin* ycrnt ending Jiiiid :\i\ 

--For tm4tLiigc ictntiitM niiil prrFtftJ I'flnbt for tin? Kuttiaiinl 


iiiittcjuiu" dvU Mqt Mnrris .X _ _ l^'iiXi.oa 

msnrkflEMKNfs. 

For jagtMtugq suiiiip^ ftml nmiH ___ __ riOD. 00 


FIIINTJNO ANO BINDtNiL ?tfATIONAL MLSEL'll, iPWi, 
EM'JSItTTft, 

by Fongrrsw for the ftflcnl yeitr i*ini1hjr June JWi, ilMNJj 

*^"Fcir tlii? HiiilthNi/nlnii [iistFtutloiiH for iirltitln^ tol>els. tiTiil hEtiukK, 

miil for tli-e ' tiiid " of the XtiHfiujiI j^Jit- 

^*Lim/ llie ealltluii^ of wlileli »litiM mt be Icv^ ilnin 

mill blmUnt!; Iii lafltf Turkey or iiiuterinl iiol iiu>re i%NtMJTiMh'e. Melon- 
tlfle hook^ nnd immphlets rirvFeiiletl tn timl ]i«TiulnNi liy the 


Nntloiuil MiiHeiini Lllirtir^ "' (Mundr>^ ilrll iteL Mnreli |t2,\flOOLOO 

hinilVKiiEJUEATSU 

BuJIotlEiM of tlw Museuni __ ____ $7,41^42 

Tru K't'etl I EigK nf tbe M m ____ _ ____ 12^ ]XM>. !i7 

Cuntr1 buthii^H ti> NMiliiiin] IJorlmrliiiii ___ ___ lia 

tjibeln ---—-- -,, ^,*17. 

Blanks niitl elreEiInrs__ ______ Iift2*20 

Putdle Uijeuint^iitiL— __________ 7;i Vl 

BitiElS ik^ - ---- -- - - fkAT* ^1 

Retvril booka^,, __ __ - - _ __ 1471 . 40 


I'totut lilaliurpeflientH______24, 7TJ>. 03 


BxiTuneif July Ik tSKM^ tii iim*i ontHtnuilIu^^ IbibHltl#*^ _ __ . _ 22^4. 07 


IlKNT Of VVORK^IIOI'S, NATION At. MrSEt'iJ, liWO, 

SECEIPTS. 

AjiprnprlntlDU by CongKrUA for ih^ tlnvnl yeiir ending Jyue * 10 , 

For rtut of work^iiupM und tiMn|inrnr>' Ht 4 Frn^> ijtiurteni fur tlie 
Nntlnnitl .\risi$¥ittii (mihdry elrll 11 * 4 . MiireJi 3 . KKKi) , ____ _ m. J 580 , 00 

Rent nf liv^rkHliepn; 

431 Xinlli riirk >€4 KVVk, V2 iniUitbtt. nt _ __irj 

217 .^eetklh SXV^ 12 uiontkiA at f llXJ___ Ip^EPTI. 00 

JtOtl Oiul 313 Tenfii Kiretd 12 nnkikElL-t. nt IKSIV 00 

DBS Vtrglnln nrencie Crtar), 12 uiouIIl^ nt _—* 300 , 00 


Total flbFbum*uieiitM.„„,--- - 4 , 570 , 02 

Rnliinee July 1 , lilOO___ _ ______ ___ 0 , oS 


























JUEXVlll 


ttilIK>RT OF THE E3tE€pTIVE COaiMJTTEE. 

RETTr 01^ WOItK^Hln>'fli NAT loss AI. ilirJ^ElTM, 

HECEIPT^*- 

Balnort^ Jjil^ 1. --- —--- 

l^tJfllLWEMETCtA, 

Dtibafiicittctttat ----- - — —--— 

B{iliiU4M> .1nty 1, ,-- ---—~— 

BENT IW WOitRfe?iMn*S, SATH;»NAl4. JJt'EEL'jJ, IIHH. 




Nime. 




UEITJltft. 

Ealunoe Julj l. IfWG- tis \i^T IbihI 

iBHliL'tl^ElIKTeT^. 

DlBbiirfH?iu<'ut-^ —----- 

., -- --- 


__ |0.(S 


_ 


Jfu. ^ 


iHiTk*ilp iiibJit (irovlsSou** ^if H:H.-tli>ii iWSW. by ttiy 

Tti'flwuipj' l>t>iriirtiiieiil Ip tin* m^llE **1 tbe w.itiiHlst fund Juiii^ 

BOlldllNO BtU'AlJtS, NATIONAI. JlUWEUyj, IBlIfl. 

HICC'EJrTB. 


Appruprlntinn by rMnjrn=^ for tlio tIsKmi ynir emliiig Jiinp 3^. 

**Fr3r TCpnlni to luiUdiu^ aiud NAtlunnJ ^IiifiiMiEii, 

iBeJudltLi; flil TirtTsfetiiir^- liikir itud iiitttfrkl i fctuiulry clrll ftfrt* 

Mbn-U a. - 


iin. fioo.oo 


i^fBHirANi:34»:NTi!^ 


SalnrleM or wuBfceiJJmHop^^,-— ^-— f 1,4-72,0*% 

Special fc*erv[iw __—-- 4S. 


Total iiiikrli*A And -. - JF7+S00,05 

MiBwItfitipplift i 

Aiplinlt _ _ 21. oil 

hiUlo --- 2ilfi. iHJ 

Cklljp etf __ 3H.25 

Giofi^ __ -_-_— 30.lEi « 

Haniwnrtv 0Kik__--—-- ---- 434.111 

Iron rtbI rtwl doorii» elr__,__^ - H^.SO 

LIdh-. [dEtal^fp iWMiS. NEPrbu^ - S%G3.lk% 

I.miith^r _ 284.73 

ullft, glue, bni^ilies^ ___— 

Pluruldiig mnterlnl™-^*-. _ 21fiu5Jl 

BeiAiIrA la rocsfa | hy i.'^intnn^ i ____ 144+00 

Stwt Iwutiw, aji)tk^ etc. _____— 4t>_tkl 

WcMaliA^ork _ |2+ 30 


Total __—----- 2p7iilL47 


To( ai I ilkbu rwiiacHitiE- -. ^^ ___ „. __ 10. 2C*tl. 52 

BrIhib-o July ]p tsi iu*Hd rHJtaclELikElIu}; Ualillltl ^ _ 


4.7t?i3,48 






























ic ti 


BEPOJIT OF TtlE EXlClTtlVE COM^MlTTEE* 
AiiHlyirin of ii{itUifr*ffmrnfj* f?Jf nr mrnpmmtiun* 


XXXIX 


_ os 

__ i.riBO.Oft 


1 imiifTliiioiidon l, ut |SUtlHMS- 

1 foreakEUii ail - 

«if[icntcrs, nl —-------- — h 

jmiiiiGRt. Ht i^rn ^ 


Utim>tv, fit ----— 

I lnJM>rer4 nt ^70^ — 

1 laitwjrer, at ^ 

1 riBpcr, ait --- 

1 lit --—--—-- “ 

1 lalM>rer, ut ^17^ --—* 

1 laborer, fll ^0 - - 

4 laborers, at fl-fsO jh'i* ibijf-. 

Tiital Milar1i*H or i.*Mmja'iiKallon.. .. -^ 

BUIktalNO IlKI'AllES, NATIONAL MUSEUM. 11303. 

EcritirTS. 

BalaOiV j\t\y 1. 10C15, tL!f iM'r hi^t r<!tKirt -- 

insuriKiiuiiSTfl. 


„ 1,117.551 
T^m 
at. trr 
?20.00 
tm^ <Ki 
tm 00 
ui.oo 
4a(Xoo 
tea 75 


7.45^.05 




Cemetit uiorlfir^ tnarble, ete^. —-- 

Hunl^v;m\ ioti]». —--- 

Lunilrer —----- 

Prtliiti*, oISh; ele___.— ---- 

ptuiiibli]}; nimerials^-- --——- 

Itopalrs to ttiMto (lir liontTHitli.^. —— 
TIU* llaHirs _---—^- 


¥;v7. m 
5.70 
200.2^1 
_ _ 12.07 
2tl0.tS7 
2:iaa2 
__ Ilia. tjO 

lOOptKI 


Totail iltrtbunwmeEiti^ . - ------ 

HalaiKv July l, JOOrt, to meet oytataiiilinjr 13abllttlw__.. . 

llOlLDl^as ItEPAlRS.. ?^A'rZONAL l&CUr 

anfoerKr 

Balatiii' July I, Vm, fia |H-r laul re|ii5rt___.. --—. 

LiISUVlUiKMtiNTEl. 

Dlalaiirm-ioi^Dta -- --—- 


t.m ai 

S07. Ti& 


?!K? . M 




a3.;t4 


IkilniKv -—----- 

linlnnct; tarrlt.! nwler jinitlfOun. of liDTlwO Swtiitcg. sw^tloii 30UO, ^Jf tliL- 
Trertwiry t>t>p«rtnn‘ntH to tins i-nHlit of ilut iJurplH.. rumU Jnne 3», IWW. 


IIUOKH, NATIONAtj SU'itKirX. J!Wfl, 

KFAILIFTS. 


Aiiproprlfltifm by t'««titrww Tot tlio llw«l year mdlnji Juiic W, IftOfls 
" Fur piitM^baao of books, [aitiiiitilots. oiail perltKJli^ls, for refen^iMi* 
la tbu Nattiiual AEu^^uui*^ {faiudry elvJI art Mare^h ^ 1005)i-—OOOJlO 










































ftF*K}RT OF THE ESLECUTIVE COMMllTEE. 


XL 


It4>4ik^ |i»uip1ik>l:c, (l^^l , _________ St, 2ilSr 

Hiiljiiii\^ J 0 I 3 ' 1, llM^X tm ]m4‘f ^lEitnUjUinEi^ ... 737.^ 


BOOKS NATlOXAb HKVp. 

KEflilPTH. 

Hfilnno- JiiJ^ Ip lOtCi, aji lnMt rt*jin«rt.,-. .. .. __ __ 

BchnIlh. iinmpliIrtEiu nud iMT!otlh‘ti.l&_„, __ _ _ IdKi.eii 

Hailniiw Jury 1. IfiOii. tn iniH^t H^KiinftaiullUf* IJubllHlefl ___ _ SKl^iET 

HOOKS, SaTION+AL MI HIST^M, IWI. 
iwrcirni. 

Jjity L tOOCi, ns InMt _ _ _ ^ 

mivlIL'HKEUIfJCTlI. 

llookfi. pumphif^tK riikd r>i'F|i>UiLiil^. _ __ . _ _ _ _ _ lO. 7l 

Halduiv -- -^_ _ 

Heilaiuv kutI^-^I niuB'r pnwlsiiipH id ItevEHiMl s^ectluu :msy, by tbi; 

Ttwwiirj iV'pnrtmi^nt. li> Ihc* rUHlIt uf iJm+ siir|diiH fuosT. Juiia lirOtt, 


NATIONaI. TIlAN^l'llllTATlOS OP PKlIlZIITK ArQriHBJt Fim^ THK 

t4>l7|!jlANA PI^UrtlASE EXIWITIOS. 


llErKIPTti^ 

FtndJilin- JuJy 1, IiK3G. US (vf Ifljit rKF|iorl_ 

l^’relelii nnd iurtuipp....^ ______ ___ _ 

Haittno^ JjiEy U HW tu njiHd nurstaiiilJiiK nnhltltiw.- ,., .... 
FtlltrllABE fip BPHrlJfRNSs NATIONAL MrSEtTTlIp 10114, 
nEt-l:IPTE?v 

RHlaui'i." July I, as Inat it'iiUFl. _ 

UlSUPlUiEUENTH, 

Dlfiburm^iot^tilH ___—_ 

HllllhtlCf- ___ 


IL^ 


J, ftKL 7n 
171,;« 


^114. 7^ 


72 


Biitiiqiv «11ITI«11)tiik-r i*iiovb.|oiw «f tlii> Itfvviwii »tnlut«,. fx^Hloii :»(ifio, bv ttie 
Trcaunry l>t*iHirhi)Mit, ti» Hif iwlit of ibe jqir[>luj« ftijKl. .hitiL* ai>, 




















ItEE^jRT OF THE EXECUTTITK 

NATIO^i^L 7/JOIX>0lCAf. iWstL 

u^i'EnrrA. 

A.riptvtprintlr>ii by Coucti^s l-lif yrar Jntu? iJSOflt 

** Finr iiMJtlJitihJif tlio i'OTniitriirtliiu of roii^K wwlfcjs wnf^^r 

Hitpfkly. El ml ilnfiliiHi^; siiu1 for i!TEit1iriif, pkin tla^. nTid 

nthi^n^’ENt Improving iha^ i;raiim!A; erc>ctlii|E ArwJ rt^psiirhij^ biiildlnK^ 
anil IncJofTuroi^: inili^SKlpiioe, imri'IuiKO Hnd tniiiKfiortatloit 

of nDlimilij; incdiiiXlia^ palatiL'si m iromiMtiiiiitTiiii of ull 
oiiiployiM^ tLo poDriUiiNe of iNKik:^ iimi (Hiiiinclk'^Iif. flim 

pritiiliig ihuil puliHnliiin: of optmtlonw; mn ow'ifoiWnK iXiC#a roid<^ 
hoeL iremTAl IrK'ltl^tjil {>x[>eiise£E not oMn'rrv’tae proTklpd for^ So- 
clmllrii; niJiiiileiuimY?, ttnil ilrtvlii^' of hon<^ tinil rohk^if?if 

mjuirni lor olboliil iiiirjpo^, (tfumiry tkil airt, MarcL 

3, IWK^k— ---- — __ 


iin»Fiirm9i:iJE?BTa. 

or ronjpp0!«4iiitiii: 

! Fni[w?rititooilocik lit |ier month. ilOOJHi 

t jisslstiiTit wupuTEntomSont. at lirrfKi^^i yunj- 

riioiitli^ _______ 

elorkrt, at ^1'-" laxT 111110111 ___ K, 

1 ittono^croiiliocH ait piK nioijlti__. .. tUtfiL Pi» 

1 ii]i>ti34imji:t>r^ nt niiit \ti*v month. . >itriO^ no 
1 nini^ngf^n fit ^5 jwr tnontii — 540,00 

I iHiy. nt ^1 jn^r 4siy^^ - ^5 

1 pbtitotfrEipSMTp at jSTU jier QKiiilb *^K itO 

1 bii,*iLil lit SliiTi imf piimtli., IfcSlflO. ftO 

T kt^iH-i-N. lit iMT ii3oiitb,,,._^.„. 5,4:ik««t 

I kw|H‘r, nt ¥0^1 iiml pit# jum inriiith. . . TTrfJ, liti 

5 kLT[)fn^p lit 1 * 1 : 1^50 jK^r month.. ___ li, T^yi, fMJ 

J 3H?r):i.'niit of wilted], at $00 nml $sri {wr 

nxmiti ____ “rniiL mi 

1 ^JitiliinELU, lit Pt* jn^r mniitli _ 7?yK«ifi 

4 wnictifinm, nt P\i} |ior unmtli ___ #>ri4Al«» 

1 aittimdiLTit. lit [M?r iiK>i!tti__*...^^_ 

1 nttciuljiiir. nt 75 ™il3 |)er il«y_.._^ _ 7. r*o 

Til Sat wjilarSo!* or n^mpi^cu^tFDii.- . .___ ^if7. nTl.-ISS 

MSHiHdtiimi^itKi 


lta!linnjps—_ _ 4,?b)T4T 

Emildlhi; imiti.Thil -_ aiSWiilft 

Kon^-duj:. eogo mutrrlaS^.^. _ . 

Fmwl foraniiimlH __ 14.424. ikl 

Frti m __ __^- - 4TP. !kS 

Fi»l _ Lfi51.8.4 

FnniStiirt>„.. --_ --- 1?^150 

IjiiiiSmP .. S.4m.5I 

__ T.isT 

Macdilnery, tools. - J54i!. I+p 


XIA 




















XhU 


^EFOET Ot' THE ESLEOUTIVE COAlflllTTEE 


JltsiH'llnneouff—<'otit (niipil, 

MSitcel!ttniviiiH --—-.- 

PnlntH, ute __ Suit. 13 

IV«¥txiirc\ tckirniiih* iitiil tt*!eplyi>m'' _ 

I^rclWBO iif nllSttinli4_ __ l,tX)fi<,4t 

IJoad niiilf^rlal ftUiJ ifi^tUiiSE -- ■TFir*. 7*1 

Stallonerjv tjooki^ cte - 97 

Survi>>'fD}rp plimfip etr __—- 34i>.<XI 

'rttivel fiiMl rtclil 223.40 

Tm^, pkiiiOi^ __— 

Water snipiily, fewerniPi.*. nk» ---- S10.84 


TotJil —-——^ ^iO+23a31 


Wagen fd uiLi^anitfi^ unil Inl^vrei-^ ami lilre oiT tmmfi tit 
ttiii^itrtii'tliij^ laiMtilugit Aial lfiel€»Kur«'K+ Loj^Iiik 


ptp<^ liiiHilEiLie niuilij. guiturn. uud walket, plnutimt; 
trwsiv 4 insl i.itliervk'ijiii;* Eiajirntluj^ \tm 

I ilrnrtKiima. iit DO 

1 itinrhiitiictp lit $ir>0 ln^r tin4iTli,. __ 1* 2i)ii, uo 

1 fenMiiflii. ni iT^i ikt luotiitlj.* — OiM^OO 

1 n^l^tiiiit tdaokimkUk nt jut njntitli, 721.1. 00 
1 workiinni. at ?^5l> wiwl ^tTy pwr Eiiaiitli — 7rpJJ-D> 
1 ulHWsflflH] Ijilmrer, ttt aiwl fiM l*^t 
luimtti__ _ moo 

1 dHsallk^ labon^ir. lit ¥02.ri0 jtcr intinlli.- TfrO^tM) 

t rrEnfl^Ettinl JnlKHvr^ iit ftMi jier iivcMith _ T2i.>. tiO 

2 letlMirenj, lit jM+r iiiiJntli^^__^^__^ _ 1, ilO 

2 irtlirifi^m^ rtt jwr tnniiib ___ 1, IWS, 7^ 

2 JatwrvrifH cit ^40 tier ounuli ____ 'W. 00 

1 ikjilnEi^T^ tit ^Tfii iMfT nioiith. _ Tm, SO 

1 pfi1rit+>r» nt |3 |>er iJiiy_ ___ *_ iSTiw r4> 

1 |?l |.Kir ilay ami fTT* |Ht^r 

nioiitli _ _ _-_.. 070.50 

3 ctirpeiiterw, lit $3 jior tlny__, _ 210. 00 

1 bloekHuilHi, at $3 iwr Oajr _^ 50 

1 liiliort^r. at j^22i1 jaT tlajr __ .. . ii8il+ II2 

3 laborcm, nt $2 iht itny,. ... i, oo 

2 JalHirer^, nt S2 lier ibiF ___- - -- 7S2.00 

1 elu!^|lti,H| latH>nT, nt ^l.TTi jipr liii^—^>24- TTl 

12 lalKti^nsM M JbTTi jipr tifly. , -- k 72r». 70 

50 lal«ii^^ti<wal 11.50 tHF 0^3 .. S,S41,rF2 

2 IjiliurDm^ at ^1 lipi* __— IfiO, 50 

4 lit4tw*rw. Mi 75 milH fipf il!J>- _ 3ri2, 71 

2 lM4tti‘‘mi 111 5n MiiO 77i ffiitn puT tOiy _ 2itE. 02 

3 beltipm flt 50i.’ents (irr Oiijr.^„.. «!. 20 

2 WOKottw lino Uiiinw. Jit ^i50 tief Oii^ _ 94tJ.t!0 

2 Imn^ flotl luirtH. lit ^l.iTi iior iln;r- -_ 247.10 


TotIII Wnt^ of tni.HL'hmih'it. ___ 32,S^tfX-ril 


Toial ____ ___, 

Bjilmiei? July 1* lOtKS, to luwt outvtu lull iii: 


JKi, Iff?, jri 


4,812.05 


















BEPOftT OF THE EXEttTTlVE COM^rETKE. 


XLIIT 


XATIOSAl* KOOr4><3ieAL i^AKK, UHifi. 

UAhiuci^ Jiilr mfiort ---- 111. ISZ 73 


IVISntiitKICWKXTB. 


StrvltMW <jf lidn» and 
BulliUiiim. 

Ttalliilii;; matortAl —--- 

t^Vui-ltiF^. iiwil^rliili ct** -- - 

---- 

EumlHT --———- 

Mpi-hltK'TF. tooK -. 

H 111 iJMUfl ——^ ^ --— 

PalutHt «ll*S - 

r'uHtni^t t«^lepl»3iH‘T «ihI ti'le^ph . 

r*un'"hnjs«' of onlxuiiN --- 

lUmil iniifoHulH tfnulUii;. et^?— ,-- 

Slnt!on(*r>’+ bcrtikas prhitJiliyr^ istc - 

TrKsv t-tc — 


Water -^iipplF, mwQniB^, ete , 
Toial iSlKlHir»‘iiieiits? 


II.TS 
5^ TiTp. rtl 
313.35 
SI. 10 
2.-538.41 
52l>.2l 
2T!L;t2 
IBS ^ 

VM. 07 
iH.22 
4:01 H 
74.30 

1. m 

217.25 


Ha la llw J ul e 1 . 1 l^N K, liP inwt Ollttf til IkI LMg 11 aIpH I Ocfl- ^. 

SATIO:^At. 55WI.043ICAI- PAllK, imM. 
Bala IIP V 1, l!»0C>, m i»iT la^l - 


:cft 

__- m.in 


__- |l,37tl.!J0 


mssviu^t^KysT^n 

BuJmilllT^i ---^ 1.372.70 

Total ill»bur^*t!M4itii -- --- —--——-— - — — 


IkLlHTIcl? ----^ ^ 

Ilnlaniv I'arrhHl. titKler provleloaH * 1 ^ ttftvlK'i! Statotf^ fttflEiiii 30^10. Of 
Treiisury t>eiinFtiuecit to tlie ejwUt of tb*^ Hiiniliis fimrl Judh' 30, lllOO. 


BKf'APlTl'LATION. 

The total aiiiimiit nf fnmlrt iiilEiilnlJTtein^l b,v tlie InnlUntloji during; the jwr 
i-udiiu: done :«!> 100»*. upijeara from tln.-^ nmt^jieolK %v bn re been aif 

IdMo^vh: 

FlltTJJ30KrA:f TAIiltTfTmK. 

From balaoiv Jiiue UMK- - 

Fmm iw^djitB til June 30+ 1000.^ . - Im. t4i2. 

-—- “ |T2.81U.31 

ArrnonttAtJoxs f^sjMi-msjf bit to the t-Aa* lkt tu« 

tJCBTlTUTJCIET. 

Interuntleonl oxelmnm** — SmlthiioJiljiii liiHlIttitiiJO: 

From ha la nee of lll04 -^ StO.OS 

Fmm |n{ilaD«? of lOOti-^ ---- 4,5121^^15 

Froiu approjjrlfllkiu for 1900. > . --- 81)0. ISO 


33.324.03 





























XLtV 


BEIHIHT OF THE FJfK<.;UTIVE rOMMlTT^IE, 


Amerlttin Ethtii>tnr^'~^i|[tli«K^ultLn Inntltutluu 

From iKilimeoof _„,v. 

From ImJnni'it of „ 

Fmtit npprcipriiHluii for _ 


^7y. 7» 
rua. 2ti 
'1U, OOIL IJO 


Ajslmphy^fJt'iil OUfienratory—IfistEtiittoiij 


From IjoIjiiii.^ of llfcU4 _______ 

From SiO 14000 of ______ 4 |;^. r ^2 

From optirnprlattim for ^iMM^ _ _ i.:i,OCiO. W> 


of m||i?ftkiik4—:S*iiOonal .\hiNouui: 

From bttliuiLNj of IJ)(U __ 

FiHmi ImlodiT of _ _ 

Fioin nr^inMiflutkiu for 


im IKI 
^\mrK tu 
jso, ^jiiiij, m 


Furulmro oiu] axtiirnfs;—Notlipmil ^LfiiMi-iito : 

From bnlnoro of _ __ 

From Imlimi-o of UHI^ _ 

Ftom flpproprljHioii for ItHMl __ 


fl. SM 
2, 7+JU^. IKk 
22, Tm. mp 


Hratrim ni4l llKhtJnK-^Nolk»mil .\Iii«-um : 

Fn>m ^hulnnii't^ of __ 

From linlnuot of _ 

Frpsm filiproprintloii for ^VnX^ ___ 


r.^1. 4 S 

F |tE!K40 


PuHtojn?—NntJouiil Miirtoouij 

From iiiiprtPprmHfKEi for U¥Hl_ _ 

rrliiiJiij; iiijd blmJKo^NntkmRl 

Fnim Apj}n>iirl4tlMii for lliLHt___. 
Heiji of worksUpfis^XjitEoUEil Muhh-iiih : 

Fnpm Uilomip of mu _ _ 

From b4]4mt!! of Iinn.1 ____ 

From ujjijpijirlntloo for 



A. 


BiiKbllnK n?pntrw—NHtioriiil ^liis4-ijiii : 
From of 

Fi^iiij ImiQorv of _ 

From oppnHirJutluii for 


— T^L :(4 
l.SWJ.tKi 
— irhi¥H>, (Hi 


Booksfi—NnHoiml 

From of li>i> 4 _ __ 

Fnmi IkilArcv^ of 

From n|]|Krci^olnt(^m ffo* HHW__ 


fHW !H1 
2. (H MX tli> 


TrimsportiitEoh of oslilbEts a«|utml from 
FK{N4tlMTiti—NntionAl ^tiibiouEii : 

From tp4l4t4V ^if ii|iprrp]irEnHan _ _ 

Piinrbosw!! of Np«?cl^vU£>_NutEiiim] Meij>h^ii[ei: 

From (mlollop of __ 

Nalloua] J'urk: 

From ImEanri- of ____ 

FrtPEo of Ifiy.^ ___* 

From opj^^lirEuHoii for __ 


Oio l^piiSicinmi 


Fiirobin*^ 


IF tru XTI 

a^cijhiri. fH-| 


f 40.7iJx on 

l!i. 12iJ. rri 

tHO.lM4.il3 

2:p. i£7rt,lKl 

eOh r>2:i..r^s 
rioo. m 

^ 1 , OtW. M l 

1+1 

10. KM. 24 

2- ftKl, 2?i 

IV. m VI 
OH, 72 


UK n;E4. TO 

































REmjlT OF TITE ESECTUTlA^ COMMITTEE, 




HiUHdAtlW 


f^inlthwmlar) Iiimtlltit^<ni -----— 4 FT 4 ^Hl. 3 t 

I iiti'nintUmal Kxc'baii^?*^- ---- 33 ^ 324 , (Kt 

Aithur[i;llll Jvtfini]i 3 oi: 3 < .—^-— ----- 40 , 719 . INI 

Antrratitiji'P^U-iil OlwtTvat<irjr- . ________^ l\K 54 

Xntlfttidl iJiu^iitd; 

of CfilkN-tlfiUifi _. , ■ ■ ■ ■ fL 81 V,>^lr 4.33 

FunittUTV aod lS 3 ettin*» -—— --- 2 ^, 270 . 1 X 1 

IIi’Atlcii;: jiiiil HRliilne. — ,—— ikri 2 ;i$^ 

Ftwtusi? ____ riiifiui 

[^rhillllK liud hllldiDK---- ____ 2 r^-HHiJJMJ 

Kfnt of ___ 4 , 10 

Uiiil 4 |lnj; neixOtM ------—- - 10 ;, 934 , 24 

« 4 HikH ------ 2 , 1 WS 42 S 

TniikKiNinjitlriii tif i^xlinom frt^iis JUntl^lnuA 

Fkiivlut)^^- EjciN> 4 ilrhin _____ ., 3 , 23 ri,l 2 

I'liivbikBL^ Ilf ri|i 4 .H. 4 tkioii$ ____ 014 . 72 

- 297 , 413 , m 

Nnltumil ZotdotOcal iTick ____ lOZ Kll. 72 


Ml, im. 22 

TliP committft' liiis exnniitied llip voiidi0i*s for pnytneiiL froiij the 
StiiitJi>iurii:iii iiK^Jiiii! clnrinfr thi^ ytar c^nding^ June W, 11^06, each nf 
which the approval of the S?ccii!tary or, in hh [dm^iice^ of the 

Acting Secretary, and a certificate ihat the mutcniils nnd services 
charged vvene applied to the purpi>^^ of the Inalitutioru 

The 1a)(iks and vouchen? have lieen exntiiinefl and fnutid ccirrc^ct 

rfi^iiNr lacuirif fmm fhr S^mUh^^nian fund tirtiUtihie far utc dvrim^ 


fAr eiidtaff Jan^ ittf* 

b^liiDiN? Jiilv h ltK)(S__ -_ $114 im. 13 

Inti ma due mid m-eSvalile July 1, tlH)0_ _._ . . -.— 

lateivFt due ami aftd rec^ividile Jikiktiar;^ X lski7. - 2ik Itu, iXi 

Eiiti'n-sC Wcist J^hivre Tiallrmid iHUidrt, due Jwly 1+ liMNL. 94ti, iXf 
lattTJ?i*l. We^st SlJHjre Hullpjiail iHioita, due Jutiyurj- i. 

1007 __________ IfdO.no 

- 37. fHiO. mf 


Tida* tti iaMiibk- tuT >iiar ending Jum- JUX - 09 , tm. 13 

R^•^^pt‘Ctfully submiUed, 


vL B. llESTJEKi*tPNj Ch^inn^an^ 
AlEXAJiDEB riKArTAAl 
Eweeuth^e 

^^'ASlllXG^o^’, D, C*5 7j 1907^ 





























\m AND RE.SDII'TI<>NS OF 0ONGRFj>S RELATIVE TO THE 
SMITHSONIAN INSTITITION, EFC. 

n^CiDCltiuinl rniCn pfFVluIlH r«|Hkrt»J 


[FIftjr-DiniJi rtHi-t 

iSM ITl imSlX N 1 S ^TITITH > N. 

ftf/ the •^enitfr *ind of /fepi^'-’^eoti^tioe^ r>/ l^oifed 

SfitfrJt fff Ameriro in t\mijreeH aifxemhh^tf^ 1'liiit tlu^ h\ the 

Bartnl of of the Smithsopiiin In-'=tittition of the chiss other 

ihtni uieinlwns Con|jress tilleil hy tlie reop|>t'jintnieiit of 

[{irhiirt] i)lne>% ti ritiiii^ii of (Apprtm^il PebruHry 23 h, 

V.m\ Stutiatek XXXIV. ^^2±\ 

f^eHotee^l hy the ScnfiUffotl IIoomo of of ih^ Umted 

Stiite}^ of Aoieeiro io foteembled. Thai I the Aociiiicy in the 

rtoEirai of of the SToillisi>niain Totitittitiain of the clsirL*^ other 

thaih ineinU^rH i>f Con^rinw T'.lisall Ix^ lilh*«l by the riNiiqjtHjitiiieiit of 
Anth^'w I). W'liite. ai of Xew York^ lerm expires June 

i^econth nlnete^'ij hnorlreri out) Ax^ (AppruAX^l April 2'!\j Stat' 

iite.s XXXIV, ml, 

SsiiTifiJO^ciAX 1 >ep<:ksit [LmiLvJtv or (’osgri^?*].—^F nr cust<Mlifvn, 
one thou^UHl live hundrtxl dollar^: ai-s-jstanti oiio tliooz^and two hiiii- 
tim! ilollnr^; .seven hniulre^l iitjtl twenty Ah>lliirs: nicsjsen- 

gQT l.ioy, three htindre^i tiinl ?iixty doUtir^: iai all. ihv^* ihoii^^iii] 
Innuiivd and i-ighty doHairs". (Approml June 2-2^ StatutL^j 

XXXTV, .m) 

Ruix or Cana CrkASUK^ Aiuzona.—F or protection of C^^sat Grande 
Unin, in rirnil County, near FloreiK'c, Arizoiiat, and for cxcaA^ntiim on 
the reservaition, to he exix'ndeil iimler the Nii[>ervisiJon of the Seeretnri' 
of the i^iJiiths^ndaTi liiE^tittitioru three thousand dollars* (Approved 
Jnne W. iS^Oti: Staitiitc?, XXX1\^ 72^.) 

rHJNTiNG AND iSixuixo* — FuT tlic Siiiiilitsonkti 1 nstitutioTU for 
printing and hiiuling the AiiiuieiI Hepurts of tlie Jhiais.1 of UegentST 
with grncrail ap[>endixc-?, ten tlioiasanil tloMai^; inider tlie Smith- 
Mnihin I^n^tittltioll, fur the Aivniml Eeports of the Xatioiml Jirnsenm, 
with grnend uppcmlixcs. and fur tlie Anniin! Eejx^rt of the Amerk'an 
Tllsturiral A.sKx-iation^ and for prinlijig laladN and lihinkii, and for 
the bulletins and Proreedin^^ uf the XaLioiail ^Itiseiinu tJie iNlitions 


XLVlt 
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ACT^ AN I* KKfMiLUTiONi^ OF CONtiHliSS. 


ijf xvliidi slinll not G_\c(.HHi fniir tlmiisHiul mifl biiHluig^^ In hulf 

tiii'koy in' luntorinL nut niun^ f.s|>4*iisivc* lnKiks und p^tiiphlets 

prcs4^nlt;-d to jmil in^niirvd l>y the Kutkinnil J[ 112^11111 tjitjnirvT 
niiio tliiuisiiiitl cIuJhinN; fnr Atiniiiil Eppoii.^ niifl Jinlletins of the 
BiiiVn'in of .\jtiiericeii Ellinologj, twenty-osiu thunt^inU dollai^; in iill^ 
seventy thousand itolliijs^ (Appmvetl June 
XXXIV^ 

Smithsonian tiHOUNne^: Fur hnprfkvument, cure, uiicl inuititenufK-'e 
of Sinitiisoniiin tlii'ee tliunsund duUiirs, 

I^or ixisurfnein^ iisplmlt rojnhviiy>k in the Sniitb.stmhin g^mniids* Jjvr 
aioitsnna duMers. (Appmvi^l Juno ;k>. limi*, XXXIV, 

i NTKI? N ATIilN A L KNi ' 11 A N tiES. 

tor ext^enHA^ uf the system of huernniionnl exehuts^'s litnweeii 
the LiliUmI Suites nuil f<Ht:ioii <Niiiintrjt\s uinler the direetiun of the 
Srnillisoninn InstiUiUon^ iiidudin^ siihirW or ^^imfienstiLion rif jdl 
tiraissjiry einpiuyees, juid the pnn^hnse of iiermsary iHKikiS nnd periud- 
iculs, t wen ty ■ eigl it 11 luiisn n<l eip:li i 1 11 md red dol I ars. i A 1 »pru vitd u ne 

^0, nm: StiitiiU's, XXXiV. Tiih) 

Kai AJ. ATtniY: For to hinhlinj^^ fixiures, and fences^ 

ftjrnkni'o. gas:, du+niii'ifls, uiid Httitioucry, frelglit (iiit?liji]ing tnnis- 
mission of public doeiniieiits thmiigh tlio SniithHoniikti exdmngc), 
fujvigil |M>stnge, jini[ expri^sagik idiints, ferLiliau'H, and all ctnitin- 
gem expenses two thoiisiiml fire hnndn^il dcdlui^ (Approve^l .fiini' 
imi; Siatutes, XXXt\\ 


Jn TtKAr UF a\ii.;iucan ^rriiXiU^ioy. 

For wiilijuiiii;; (.ll,i,o|o|./Kru| it-seiirdjui) iiinoii^r (|i« Ann^rlCTn In¬ 
dia^ nnd tUc iiulm>H{>f tliiiinii hikUt Uu- liirectitui i»f (he Sniitii- 
soman Tnhti til (lull, itidnrliiifr i^laFic^ or tfijii|>in<iatioti oT till necpa- 
sary ciiiiiI..yw‘.H nml thtt pnrdiase „f um^sm v Iwoks mol jK*ri«licnls. 
forty tiiousutid dollars, of whidi sum ,ini i.-xii-ialiii|r om* Umtwiml 
dvo loiiidred dollnt^ may lat nnid for n-ot of boiUiinu. {Ai.nnJvrd 

.Tuncdo, IWJ: l?Tattiti.vi. XXXIV 7(4 1 


STRI.PI I YSl l-A I. 1)11 SI;:b VATOB T. 


I or mainicnsiiH^ Astropliysical l>lis4?rTXitorv'. under the dlrec* 
n of the Siirnhsom,.,, liL.^iioii„j,, iiicludin#> salaries of assistants, 
' T ami ]teri(Mlical«, apparatus, maklnji 

rocoiiii f in hifrh altitudes, print iii|sj and pnhlishiiif; 

ri‘niii«^**i n?s. not OMwdin)^ line ihmisatid five hnndrcil copies, 


ri'paits and liltmtions of huildl 


x,.„,. , , „ .nntl niiiiCflhnemis e^peiises, fiiur- 

70T.J (Approwl Jmio 30, imy ; Statutes, XXXIV, 
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IXTKirXA TlOXAL ( ATA l.i i T E uF fil l HXTIFIf ‘ l-ITi:H.VTE RE. 

f'wr i1k‘ cin>iM*Tiitioii nf llii> rniteil Stnttw in tb' wm k nf ihf [lUor- 
nntmhiil CiUntfiirneof Sripiil i tit- IJtmiintx', iiu-linling the 
flf n dnsHified index f!itiil(i<jite of Aiiiemm sciemifit pnlptitalioiitf for 
inctirponiiitm ni the In term (hum I (.'atulofru'.tho exj^Jisctif irlerk hire, 
tlip pun-hiiso of necswsiirv Inioks ntul |writ>(.lii'H]s, iiiid fUlier ius:e>>Ht 7 
iiicidentiil five llnmMantl d*>llrini, the same to lx* exjx'iith'd 

iiiiiJi*]' tlio ilireetlnn of I he StHT(*tfii'y of (lie li^Tnithi^oiuiiii Institution, 
fAjjprovetl June ttO. KW: Siiituti-s. XXXIV, 7fH.) 

svnn\Ai, .MfSKi'M, 

For t^mtimiiiij^ the const ntHion of tlie hiiihling for the Nntioml 
1^1 useIItil, mu.l fur ciieh iiikE every ])iir[>o.se coniiet'terl wii|| (}](} same, 
five huinlretl tiioiisanii ilrillurs. 

For eases, fnrnititre, fiNtiires. ami appliances riH|ti!reil for the exlii- 
hitiuii and safe*k(?epiii*r of tl,p ,^>|li.cii(iii(i of the Xal [tjiial Mtiseiim, 
ineiiidin^ salaries or ctimpellent ion of all noet*ssiiry ejiijdoyeefj, twenty 
tliunsaml dollars-. 

For exiM'iiso of heal in;;, lijiLtiiifr, electrical, teh-yraiphii;, and lele- 
phojiic RTi'ice. for the Xaiiunal Museuni, ei^'litet*!) thousimd dollars. 

For writiiiiiiIlf: the jircM-natitin. exhilmion. ami increase nf tlu- 
eolleelhms ftimi the siiri'eviii*: uml exploring exi»i!ilions of the (oiv- 
ernment, mid froTii oiher smine.s incimliiig salaries or com pen so I ion 
of all iiecessitiy' employees, ami alt otlier news-sary exju nses, one Unn- 
dreil nn<l eigliiy thoiissind clidljirs. of wldeli sum five thousand five 
hundml dollars may Ix’ ii«k 1 hir necessary drawings and iiltjst rat ions 
fur j>nhlii'iilLi>ni? of tJie XaiinmiL JfuiWiiiii, 

For purchase of laioks, j>miiphlets, and peritalirals for n'ft-nniL’e in 
the Xatiuiiul Mnseuni, two thousand didlmv. 

For repairs tu bnihlingi., .;hops, atid slimis, Xiaiomil Miisenm, 
iiielmling all n(‘<essary hitspr mid iiiati rial, fiftieii thoiisnnd dollars. 

For rent of workshops and (etii|Ha'ary storage r|niirli?i-s for the 
Xatiomil Miiseiini, four lliuiisand fi^e himdred and eighty dollars. 

For [Xislage stamps and foieigu |K)stal thirds ftir the Xaliutiul 
Mnsiaim. five hiindied dollars, (Approvtsl .lane 30, ioOH; Slutnte-S 
XXXIV, 704.) 

Fur prtservatii>ii of eullertions. Xiitluuitl Mnseimi, tweiitv-six ifol- 
liirs and thirty rents. (Approved dime dit, pifld; .'srjitiite.s, XXX] V 
(:t!7.) . - , 

XATlIlX.VE. 

For rontimiiri^t tin* linn of nvrttK iriilks vraivr 

stnvi''mg<i uuii dniLiM|Tp; i^nil frn\^r4nliii^. pluiiriiij?, aiul oiUvi - 

mi -II* 
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iiii|jr(>viBj^ Hil' Ijn^uiids; trtctiiig mid n^pnirii)^ buildiuj^s nml 
indu^iin-s: CJihs |>undiiit^\ iiml traiii:iiK>rhilioii (if sini- 

ninU; iiidiuitinf^ >^i1j4ru^ or of nil ncwssury 

the piu\'ljni:H» of neePi-sar^' liiuok^ mid tlip |jiiiiting ftinl 

piibli^iihiii^ f^f nperjitintis, mot exrepdiiig oti€^ thousnnd Jive hui»lo*il 
copii^, iiiul ffemeral indriemtiU e^Lpeiises not otherwise pmviclofl fur* 
indiiLlinir pfcirdiaHe, iniiiii ten once* and dnviu|r of hor^icri [irul vehirU^ 
required for olHdot porpotfieH. ninety-iive tliousuni] didhir^: tme-half 
of wliirh jrtitij nhall In* paid from the revenues uf the Di^irict uf 
Colniiibia imd the oilier half from the Treasury of the Lhiitw.1 yiate^r. 
(Approvi^l Jiitio-ljOp l^TO; Statutes^ XXXIV, TOb fOo,) 

pj A 51 EiTOJw tx t*minos. 

Tlnit theivdial! Im! eshihiteil at the .laiio^itowii Exposiitioii by the 
yoverninent of t!u<! t iiitiHl States from the SiiiiihsotrEmi IiLsliiiitioio 
tlie Xihtionul Mnsehim^ and tlni Library of aiirh iiilides and 

niLiterials i^f uii Idstorieat iiatnie as wilt ^serve to liEipart a know leit|ji‘ 
of our cHjlunkl um3 national history: and such Govirnimeiil oxhilill 
shall alsi? include nil exhibit froiu the War mid Xavy rH‘partiiumts^ 
die Life-Saving Sia'vice* Use Kevenue-Chitler Servii’e, the Army, 
the Navy* the l^i"hi-House S^•rvi{.t^ the Ihii'enti of fisheries, and an 
exhihil fruin the Island of I\>rL<j Eieu. And the Ihmjnu of Aniericafi 
Kepuhlies U hereby iudted to inako an exhibit illitstintive of the 
resources aiid iiiteiTialional illations of the .Vinerlcaii Uepnhlie's, aiiiL 
splice in nny of the UnitiKl State^^ Governinent exhibit hnililin^ sliall 
t>e provided for that purposi\ The .liune-stow-n TeTwnteniiinl Com- 
Jiii^ion. civulc^l by an act of Coti;^’i^* npproviNl March tliinl, nine¬ 
teen Imndnal atnl five, shuiU in addition to the aiidiocity and duties 
coiifernHl and itiipTHal hy saiil act, li^r niithori/^al mid ern[>ovi,'ensI 
and It shall th‘ their duty to s^din-l, prt+panu tnins)ajrt, iiiu] nrran/pi for 
the exhibition and rHurn of the (lovernmeiit oxhibibi hecein author- 
muL In luhlilion to the ailideH and iiiaterkls whidi the said James¬ 
town Tcmnitcnnia! CommiriSion nniy select for exhiliition ns; afores 4 dd, 
the l^rc-t^ident of dm? Uivitetl States may in Vii^s diBcrelion deaignnte 
other and additional m-tidcs and imderinls, 

'riie ofliEx^rs niid empitjyees of the rioveruuicut wlto may Im? ap- 
p>iiil^'cl by the iJaiueslowii Torcenteuniat (\mmitsKion lo carry out 
the provisions of this scK’itlon iind any oflicej^i and employees of the 
Crovcrnmetil who may Iw del ailed in u-vsii^t them, iiicltidin^r (h^. niliccrs 
of the Army and Xnvy, dudl rmdve no I'ninfu-nsation in ailditiun to 
tlieir re^^nhir sihiries, hut they shidl alloweil tlu-tr Eietnul and ncec» 
siiry truveling expcns«H, it^p-ther ^vidl ei p^r diem in lieu of siilisist- 
etici- not to exceed fonr iloibrs. The olticei'H of the Army and Xiivv 
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£?!mll rt'iH'ivR sjiitl Hllmviuuv Jii linn of ^iibt-LiteiRv mul iiiiletip* not 
iiIIovyihI iiy liiw uikI ttn* Sm-n-rnry of W'sir iiiid the Secretwiy of tlie 
\iivy riiJiy iri tlioir diHiiil retired Army iiml >tsivy oflii!*»rs for 

j^iirh ilulVp All}* iiroviHioi] of laiw which niiiv f>robil>it t!ie sletaiil of 
in the etiipioy of Llie Tniteil Statr^ to other ttian thnt 

which tliey eiistonuirUy jierform not npply to jjci'siomi detailed to 
doty i[i i.TOJiiieetioii with s;iid dnmestown Ten'toitiinniul ExpositiqnH 
And (onirry out in foil nil of the provisions of llik section not herein 
otherwise s|HTitinilly ii]ipi-o|rrhitr<l foi'. the sum of two liundretl lliou- 
saind dollurs or so iiiiieli tlieivif muy l>e is heitd>y aippro- 

liriiit^J mit of liny nmneys in the 'ri'caisury not othciwvise nppropri- 
fited, ihe sjtme Ui in nmu'diiiicc wdth Itiw^ cind under such 

rules Litid f>‘^niljUionsiis llie snul JiimcHto^vn Tercel if ei mini romniissioii 
flift3' pie^-rilM*. 

'rinit thv tsiH-reliity of tlie l’i™siiry sihnll entire siiitnlile building to 
[>e creel Cl! on tile site of the stdd ditiiii^tciAvri I’er^’ciitenniu! Iix[>ositioii 
for sntd (loveriinicitt exliihit^ iiiehiilin^ n sttiliilde hiiihlin^ f«ir tlie 
exhihit of the United Stiites l#ife-Snviitgr J^c^i'viee; ti ishcries Imihlini', 
Jtichidiiig ms mpmriirmi rilso n hiiildiiiji for use as ii place of rendez¬ 
vous fur tlie soldiers mid sailors of tlie Uniteil Shites Knvv find Anuv 

w ■ 

and of the funu^t itavhjs miil ariiiii^ pnrlieip^itiii^ in s^i^i r.^elelii'iUion^ 
iilso a hiiihlijijf for iitn^ ns a plan* of rentiezvrins for the conirnissionetl 
naval mid army nflWis parliripatin^ in said itdeliration; also tlie 
pit^paratiiiTi of I he grounds for, Ihc approaclies thereto, and tlie li^Iit- 
iiig of all of said biiildin|^. Said liuildinpi shall Sm^ erei^ted* as far as 
pnieliiiilde, on the e^iinninl st^de of architeetiirt? from plans prepared 
hy the siija^rvisin^ jirc'hili't^ of the 'freasuri^ to la? a|>provcsl by ilia 
Stx-n'tari' uf (he l^naisory ; mid tlie Sire re I a rv of the Trs?nsmy is lici'eby 
din^aed lo i^ifitriirt for said loiihliii^ in the same inaiitier mid under 
till' siime rejndatiuns us for other public building of the Unihsl States: 
/VojvV/fv/^ 'riiiit tlu' agf]^i>‘^te I'xist oT all of said linildinpi. including 
the pix?paration of ^nainds. api>roache.s, and Ii^htmfr..shEill in no event 
cxeeiHl tlie ^mii of t!iris> linndrrd and fifty Lhonsand dollars-, which 
fium i:s heitdiy appi'opriated out cvf nnv moneys in I he "J'rea^iir}" not 
olherwise npproprinted, I Approved .Tune 3^0, lUOU; Slatiiles^ 
XXXIV* TtlL TfioA 






REPORT 


OF 

RICHARD RATHBUN, 

ACTING SECRETARY OF THE SMITHSONIAN INSTITUTION, 

FM TUI 

YEAR ENDING JUNE 30, 1906. 


To Board of Reff^nta of StntUh^onian InAtiiutiOfK 
(itiNTT^KMEN: It IS With profutijid sorrow Llmt 1 record the denth sit 
Aitisii, S* C*, OR February 27, 190t>, of Samuei Pkrpont Lnngley, 
Secretary of the Institution siooe 1SS7> 

This is not the place to give mi adequate review of the work of Mn 
Langley a mao of science, or to recall hia oonlributioits to the prog* 
ress of thought imd to the upbiiilding of the vurioua scientUic insti* 
tiitions w ith which he was eorioccted. 

T may bo pcrniitterh however^ to o.ipn^ here my sense of bereave- 
fiiont in the passing away of a niiin who^^a friendship and personal 
and oflicial conhdence I was priYiIcgod to enjoy* Althougli connected 
with the lluseiun and the Institution in one caparity or another for 
more than thirty years, nw doso relations with the late Secretary- did 
not begin until 1896. ^Vithin this decade I loomed to know him na a 
man of the most profound Jnteileot, an acknowledged master in that 
branch of astronomy which ho had virtually made his owm, and a 
pioneer in the difncult subject of tneciianical flight* In his yoiingi r 
years he set himself to detemine the nature and composition of the 
sun, and the properties of heat and light in their relation to life upon 
tills planet* Later he attacked that fascinating problem, the main¬ 
tenance and progress in the air of bodies many fold heavier than the 
medium through whidi they move* 

That he should have investigated the^e two large difficult subjecta 
was but typical of his most marked intellectual diaracteristlo, which 
refjuircd that he Unodc inrc^ntly upon the doors which wore dosecl 
to others, Jle ivaa equally, if not profc^jorwJly^ concernod with £lL1 
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the difficulties irhich tuid presented thcmi?elves to the humnn intellect 
from the abstractions of the mathematician and the metaphysidan 
to the mysteries of the theologian and the secrets of lost dvtlizatiooa, 

Blit this great man also lived upon the earth. In bis youth and 
earlier manhood he had a business training and a business career, 
and he carried to the verge of the grave most scrupuloii-sly exact 
business methods. His theory of administration lay mainly in select¬ 
ing men whom he conld tnrsL, and -wlien be found that this trust was 
justified, in giving them his unbounded confidence. A man of the 
world, he yet retained the simplicity and rigid straightforwardness 
of the Puritan character, and though the iirts of flattery were un¬ 
known to him, he bound to lilmsclf witii indl>«sdlnblo ties of affection, 
respect, and loyalty those who had the opportunity of coming 
closely in contact with him. 

Witli this Inf-titutlon he had completely merged his life; not c%'en 
his favorite scientific pursuits weighed wlicra tlie interests of the In¬ 
stitution were concerned; in season and out of season it was the object 
of his coTistant care. To it he added two new and important activi¬ 
ties, the Astrophjficfll Observatory and the National JSoological 
Park. It was during his administration that the Smithson fund 
received its only considerable additions since the original gift, iind 
that the new building for the Xotional Museum was authorised by 
Congress. 

The elegance of his style in writing and the cIcanieES of his pres¬ 
ent ntlon, no matter what the subject might be, greatly enhanced the 
Institution's reputation both here and abroad. Ifardly any other 
American man of science so frccpicntly met the learned men of the 
Old World or received so many distinctions from the academics and 
universities and societies of Great Britain and the Contineiit. 

He was not by any means solely devoted to the natural or physical 
sciences. 'Hie breadth of his knowledge of the things that make for 
culture, and especially his interest in the fine arts were almost equol 
to his devotion to science, and his wide knowledge of history, though 
confined to no one country, was more especially directed to France, 
with whose annals and memoirs his a«|iiaintance was almost tliat of 
an e-xpert. His literary sense, not surpassed by oven the most culti¬ 
vated of men. took the double direction of an enjoyment of all that 
was good in the best of literature, niid an attempt to produce writing 
on scientific subjects which should be clear and intelligible to the 
man of ordinary education, and sometimes even to the child. 

Many of these personal characteristics were reflected in the con¬ 
duct of the Institution during his inctimbencv- The Smithsonian 
lleiwrt was made more popular in the best conveying exact 
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infnrmBtinn ss to tli6 AdyftncciQBnt of scionco and tho progross of 
knowledge to all who have an intelligent deairo to keep tlieunsdi'cs 
abreast of the world’s though L 

The &ie arts, which were provided for in the original law of tlie 
Institution, and which formed the object of its care at the beginning, 
had made but little progress for many yeaiv, because of the pressure 
of other subjects. He revived interei-t in this add in tlie early years 
of hifi administration and his action in this regard was more than 
justified hy the noteworthy dovelopnienta in the deportment of fine 
arts here in the past few years, developments which were slowly 
taking shape just as his life was drawing to a close. 

In the pas^ng away of this distinguished man of lienee, hroad 
minded, cultivated, this Institution and the world at large lose a 
/^‘at leader, and the writer of these lines an inspiring guide and a 
sincere friend. 

Out of respect to his jnemory the flags on the buildings of the In¬ 
stitution were carried at half mast until after the interment of his 
remains at Hoston, on Alarch 3. Tlic olSces of the Institution were 
closed on March 1, on which day the remains arrived ui ’W^ashington^ 
and on March 2, the day of tlic funeral services here. On the latter 
day business was also suspended in the ollices of the Kational Mu- 
seuni, International Exchanges, Bureau of American Btlinology, 
Xatioiial Zoological Park, and Astropliysical Of;^rvatory, and dur¬ 
ing the hours of the funeral services the exhibition halls were closed 
to the public. 

A formal announectnent of the death of Secretary I^ngley was 
sent to the foreign cotrespondento of the Institution* and many ac¬ 
knowledgments have been received, expressing regret at the* loss 
which tha world of seieiioe and the In.'ititiition have sustaiiu-d. 

In consequence of this sad event, it becomes my duty as .Voting 
Secretary to sulimit a report showing the operations of the Institu¬ 
tion during the year ending June 30,1900, including the work placed 
under its direction by Congres in the United Slates National Mu¬ 
seum, the Bureau of .^Vjiierican Ethnology, the ItitcmaLionni Ex¬ 
changes, the National Zoological Park, and the Astrophysicnl 
Observatory* ^ 

Tn tlie body of this report there is given a general account of the 
litliiirt; of the Institution and its bureaus, while the appendix pro- 
f*nL'i more detailed statements by those in direct charge of the differ¬ 
ent branches of the work. Independently of this, the operntioiia of 
the National Alusoiim and of the Bureau of American Ethnology 
are fuliy treated in separate volumes. The scientific work of the 
Astrophysical Observatory is recorded U occasional pnblicationa. 


4 


&£FOBT OI* TH£ ACTI&'Q SECSKtABS. 


THE SMITHSONlAxV INSTITUTIOX. 

Tli«: £.^ABU8KMENT. 

By act of Congress approved August 10, 1840, tho Smithsonian 
Institution was croated an Establishment. Its statutory members 
arc ‘‘the President, the Vice-President, the Chief Justieei, and the 
heads of Executive Departments,” 

As organized on June 30, l&OO, the Establishment consisted of the 
following es olltcio members; 

Thzodobe Koose^^nt, Pr&tid^nt of Om United State*, 

C(iAju.)>i W. Faihdanks, Vice-Premlent of the United States. 
Melville \V. FiriAER, Qhkf Justice of the Umttd States. 

Eliiiu Root, Secretary of Slate, 

Lesi.vE M- Shaw'^ Seeretasry of ihr Treaxnry, 

William II. Taft, Secretary of ll'fir. 

William H. Moooy, AttoTney-Oeiirral, 

Gnoaon B. Cobteltoc, Postmaster-Getiernl. 

CiiAHLES J. BoN'Ae.\BTE, Secretary of the Nary, 

Ethan iVllek Httchtoch:, ifecir/ory of the Interior. 

James Wiijon, of Agricultvre. 

Viciofi H. Metcalf, Secretary of Votumeree and Labor. 


THE DOAOD OF KEUENTS. 

The Board of Regents consists of the Vice-President end the 
Chief Justice of the United States as ex oflicio members, three mem¬ 
bers of the Senate, three members of the House of Representatives, 
and six citizens, “ two of whom shall Ijc residents of the dtv of 
Washington, and the other four shall be iniiabitunts of some State 
but no tw’o of them of the same State.” * 

The following appointments and reappointments of Regents were 
made during the year; By apr>ointment of the Vice-President on 
December T, IWa, Senator Henry Cabot Lsidge in place of Senator 
Orville IT. Platt, deceased, and Senator A. O. Bacon to succeed 
Senator Francis hf. Cockrell, w'tiose term of service in the Senate had 
expiretl; by appointment of the S|x‘)iker on December 13. ipQg 
Representatives R. R. Hitt and Robert Adams, jr,, to succeed them¬ 
selves, and Representative W’. M. Howard in place of the Hon. Hut^i 
A. Dinsmore, whose term as Representative had expired. By joint 
resolutions of Congress approved February 2S und April 23, 11)06, 
respectively, the Hon. Richard OJney and Dr. Andrew D. White were 
appoitilcd Kegeiila for teriua of six years each. 
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Tt is witli deep regret that T have to record the death of the Hon. 
Kohert Adams, Jr., on June I, 1D06. Mr. Adaina waa a tnember of 
the lioard of Itc^ni'; on the part of the Ilousa of Representatives for 
nearly ten years, and alivays displayed a deep interest in the welfare 
of the Institution- He was succeeded by the Hon, John DnJzeli, of 
Pennsylvania, who wiig apjiointed by the Speahor on June 12* 10(KS. 

The membership of the Board at die end of the fiscal year was as 
follows; 

The Chief Justice, Mr. MelviDo W. Fuller, Chancellor of the 
Institution; the Vice-President, >Ir. Cliarlea W. FMrbanks; Senator 
S. M. Culloni; Senator Henry Cabot Lodge; Senator A, O. Bacon; 
RcprcsenUtivfl R. R, Hitt; Represerlotivc John Dalzell; Repre¬ 
sentative William M. Howard; Dr. Jams B, -\ngell, of Michigan: 
Dr- Andrew D- White, of New York; the Hon- John B. Honder^n, 
of the city of Wasliington; Or. A- Grnhnm BelJ, of the city of Wash¬ 
ington; the Hon. Richard OIney, of l^rnssachusetts, and the Hon, 
George Gray, of Delaware, 

-At a meeting of the Board of Regents held March IS, 1003, the 
following resolution was adopted: 

JErwiLied, That In addlUon lo the nreMrihcd moeUna helfl on the rourth 
Weilni^la? In Janastr, ncjtnliir of the Hojird sbiill h# hehl on the 

Tuesday after the first Monday Jn Dertanber and on the Cth day tif March, nn- 
lesa Uuit date falh na Sunilay. when tlw follow-lug Monday shall lie auhstlluted. 

In accordance with this resolution the Boiinl mot on December 5, 
1S05, January' 24, l{iO&, and March 6, 1900, A special meeting waa 
uUo held on May 1C, 190G. The proceedings of the Board at tlicse 
oieetiugs will be found in its annual rcjKirt to Congrese. 

CENEKAn ooNaitimtauoNO. 

The year just pa^^sed marked an important epoch in tho life of the 
SmithsoiJan Institution, tlie completion of its sixth decade. 

Few establishments of learning have secured so wide a recognition 
in so limited a lima, .short in coniparteon with the history of the older 
universities and societies in Amorica and covering but a brief period 
in the life of tho seats cif learning and of the academies of the Old 
BVirld. Tills circumstance is principally due to the fact tliat no 
institution founded in trust ever had so powerful a guardian as the 
Government of the United Slates, and to the stability of policy given 
to the Institution by the permanence of position guaranteed to its 
head. It is doiibtfu] if any other such organization in this country 
can point to sixty years of existeiii-e under the dirertton of but thrw 
men, and prol>Hbly no otlier I ms laidi pruidded over in succession by 




6 


BFrORl: t>7 THE acttsg secbftaet. 


[wrscins of such great di!!tincrtion as wero called to the responai- 
hie position of Secretlit-y. 

Wlicti Jaaiis Smithson bequeathed bis fortune to the United Stilts 
of America to found at Washington an institution for the increase 
and difrusion of knowledge among menj he left the broadest direction 
poss^ible for the establishment of an institution of learning. He 
placed no restrictions whatever upon the means or methods whicli 
the United .States might use in carrying out his noble idea. It is 
dear, however, that he had in mind that concrete means must be 
employed for aecomplishing the piiipose of hia bequest, and this 
was the iudgment of the Members of Congress for a period of ten 
years, while the subject of the SmitlisoJiiai) bequest was under dis- 
cusdon, and of all the distlnguislied scienlific men and educators 
whose views were sought prior to final action by the National Tjegis* 
kliire. So broad was the idea that it required to bo interpreted and 
deliTied lest the eiiergica caercised under the fund be scattered in 
many directions and prove wasteful atid ineffective. As long as the 
two purposes were kept in mind, namely, to increase the aum total 
of human knowledge and to spread it abroad, the objects of the be¬ 
quest were being accomplished. 

Congr&^ in the act of foundation directed that the sum of nearly a 
quarter of a million of dollars of interest, which had aecnied since the 
receipt of the bequest, be appropriated for tlie erection of a suiUible 
building, at once giidng to tlie ticw in.^^titution a local habitation 
and a name, and it prej^criljed, moreover, to what purposes this 
building should be pul—a museum, a chemical laboratory, a library, 
a gaUery of art, and lecture rooms. The law at once stamped the 
Institution witli a national character by dedaring that for exhibition 
in this building tliorc be ddivered over to the Institution all museum 
objects Iwlongiiig to the United States which were in llie city of 
IVflshington, and mado the InstitiitJon coequal with the Lib'rorv 
of Cojigross in the matter of receiving copyright books, engraving^, 
and other articles. This act. however, comprehensive as it was, 
required further interpretation, and in addition to the purposes 
so dearly sot forth it was decided to offer pristes for original 
niemoirs, to make grunts for special objects of research, and to 
diffuse knowledge hy publishing a .scries of reports giving an account 
of new discoveries in science as well os separate treatises on subjects 
of general iJitcirest 

III brief, the new institution was to take upon itself tlie functions 
of a great museum representing Uio scienL-cs. the arts, and the indus¬ 
tries; a gallery of art; a lilirary; an acatlcmy stlmulnting research 
and issuing publications, and a piihlishitig hou 9 i> for the populnri- 
xatioii of knowledge, and nil tlicse upon an income of what was then 
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not hiueIi more than $30,000 per annum. NfiTertJicleaa till these 
activities were nndertflken and more not named were added^ and 
by great economy und through the then larger purchasing power 
of money they were earricd on with enalit. iMorcovert in view of 
the aE>i^icD of many national scientific instilutiom which have since 
grown up^ the Smitlisonmu, through its Soereiaryj w^as for a long 
period the general adviser of the Government in scientific matters. 
He served on iho Light-Jlouso Board; he was called upon lo make 
experiments to improTO the acotL^io properties of the Capitol; in 
times of w'ar he advised in ordnance matters, whilst at different 
periods the several geerctnrios took up such large questions as the 
K'tudy of meteorologv' and tlic making of meteorological observations 
all over tlio United States, finally rtsiilting in the formation of the 
Ijoited Stat^ W either Bureau; the artificial propagation of food 
tidies and the iiivei^tigation of problems relating to ichthyology in 
their lioaring upon the fisheries, resulting in tlic ^tablishmmit of the 
Bureau of Fisheries; or so largo a problem as the practical ttse for 
the purposes of w'ar of the principle discovered in oonnectioii with 
the maintenance and fliglit of heavy' hodics through the air. 

As Coiigiv^w and the people generally I’t^aUiaed that the programme 
of operations was vastly larger than w'as conunensurate with the 
income from the fund, they endowed this ward of the Govcrjiiuent 
by annual budgets and thus made what was originally a cotiipara- 
lively ?mall museum a great museum of the nation; provided for 
the sy'stem of ext-haiiges of Government and scTientific publications 
between this conntry and other countries; maintainefl ethnological 
mid urcheoiogical work on a considerable scale; established fi splen¬ 
did home for the ciistcwiy of living animals^ at once serving for tho 
recreation and instruction of the people and affording valuable ma¬ 
terial for students; and within the past year has assisted in a vast 
^eme of roo[>orativo international bihliographicul work* which had 
its tnccplion in a suggestion made by the first Sei.rotary in 1S55. In 
this and in other ways has the Government allied in carrying out 
the contlUions wbioli it imposed upon the Bmitlison l>equestj corning 
more and more to the help of the Tnstitutioiii and making its own 
fund freer for that ]M>rLion of its programme of work which has to 
do with n^an'h and publication and the general diffusion of 
knowledge. 

By a griidual and wise development of the system of administra¬ 
tion the four or five activities of the Institution have been [uit into 
sepanite groups, eadi WTtli a responsible head answerable to the Sec¬ 
retary, which renders possilile the greatest freedom of action and 
judgment consistent with an orderly ami liaruiouious organization. 
Thus, at die end of sixty years^ it may be said with truth iliai ihe 
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naisA of the Smithsonian is n houRchold word throughout the United 
States, that it has been carried to every land where civiliiiiation 
exi;^, and that the benefits of this fountlation, while naturally inur¬ 
ing most strongly to tlie people of the land in n'Jiich the establish- 
nient was created, nre yet truly extended to all men, and that the 
United States, through its legislative and executive branches of the 
Goveniinent, through the distinguished men who have served upon 
the Board of Regents, and the great scientific leaders and thinkers—* 
Ifenry, Baird, and Langley—^has rendered to the world at large a 
more than faithful account of itsstewardtihip of this unique bequest. 

AOMIMISTR AttON. 


The duties of the Secretary during his absence in the summer and 
from the time when his final illness began, in November, 1000, woi-e 
lierformed by Mr. Richard Rathbun, an assistant secretary of the 
Institution, by designation of the Chancellor under authority of 
the act of May 13, 1884, providing for the appointment of uij acting 
sifcreiary. That the work progi-cssed so well La due to tfje hearty 
support given by the entire staff in what proved to 1« duo of tli'o 
most trying years in the history of the In.'^titution. 

Dr. Cyrus Adler entered upon the discharge of his duties as 
asidstant stna-ctary in dmrge of libmiy and exchanges on July 1, 
and on the same date Mr, F. W. Hodge, who, for alxjut four years, 
had served as acting curator of cxdianges and assistant in churge of 
ihe Smithsonian office, resumed his duties aaethnnlogist in the Bureau 
of American Ethnology. 

It is gratifying to report that tlie current business of the Institu¬ 
tion was conducted in a prompt and efficient numner, and that no 
arrearages in the work of the Governiuent branches under its di¬ 
rection had to be noted in the quarterly statements made to the rresi- 
dent and the annual statement made to Congresu in aucoi^Jance with 
IVLW. 

As has been customary, the estimates frubniittcd to Congress In 
OctoUr, 1D05, were accompanied by n letter explaining concisely but 
as forcibly as posaiWc the rea-sons for requesting the amounts nlmed 
in connection with each item. In the hearings on these e.^timatc 3 
licfore n subcommittoc of tlic Hotuje Committee cm Appropriations 
which occupied ihe greater part of two days In April, 1006, the 
workings of the Tustitiition and its brandies were fully discu’jsed 
iind It is my opinion that tJic importance of the activiti^ ronducted 
under tlie diiv<-tion of the Board of Regenla is well appivjciated bv 
the of ^heit sijl.KroiiniHUcc. ^ 
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In jiccoHance with an enactment of Congress, the Govenunent 
branches of the Ini^tituilon joiti with the Eseetitive I>ppartineiits in 
dm wing up each year a list of the more importnnt supplies required 
during the neit twelve months. Proposals are thereupon requested 
jind awards are made to the lowest biddem. Beduc^ prices are 
secured in this manner and the machinery of purchasing ia greatly 
simplified. The parent Institution has been privileged to share in 
Lhis arrangerneikL, greatly to its advantage. 


riKA:scn3. 


Tlio permanent fund of the Instiliitiun and the sources from which 
it was derived are as follows: 


fn the Trmnvtvy ihp VnHe^ 


tfHluest of 3u3lthEi:9t|. _ ______ 

Residuary legacy of Siidtliwn, ______ 

Deposit from aavtiigg of lucoiue. __ 

Hequest of Jaiiieo Rmnllton^ _ __ , _^1,000.00 

Accumulated luterest on Hamlltoq fusui, _I.OtMXOO 

Bequeat nf ISfmeoii IIeiLioI, ISSD __ __ __ _ 

DefA^it from proreod^ of fiflle of boada, __ _ 

Gift of UminHa O. Flodgkltis, J8G1__ _ _ 

l‘iut of roHlduary legacy of TliouinB G, 1SW-.__ 

Dt>|>u$lt from saidiii^ of ItLComo, 1003_,__^^^ _ ___ __ 


1515. IflO.OO 
m '^IOl Gii 
m 020. 21^ 


2 , 000.00 

50U.00 

51,000.00 

200.000.00 

G.ooaoo 

25,000.00 


Totfil niuDunt of fund in the United States Tre$.s”ury^____ CusT.OOaoo 


UeM at the /rurfRnffcrflL. 

tlcftl stored mid Ruiininteed Iwnds of the Wort Shore Hallroad 

Oompany, j>tirt qf leg^Hy of Tbouias G- intdakliiB_____ 42.000.00 

Total perronnent fund_______ OYU, 000.00 

That part of the fund deposited in the Treasuiy of the United 
States bears interest at 6 per cent per annumi under Uie provisioiu# of 
the act organizing the Instilution and an act of Congress approved 
Marcli 12, 1S94. The rate of inieiwl on the West Shore Builroad 
bonds is 4 per cent per antiiim. 

Bj' the final sctilriiient of the e'-:tute of the late Ttioinoa G. Hodg¬ 
kins during the past yenr the Institution roocivedt in Alay^ l&Ofi, the 
balance of the residuary legacy left by this benefactor. It amuiintevl 
to 57^B50 h in the form of registered bondsi of the United Statea^ now 
rmirdnd in the name of I he Smithsonian Institution, and held pub- 
jeet to the order of the Board of Kegenta* Interest had accumiihited 
on these bonds to tlie amount of which sum was paid in 
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cas:h and d(<|K 7 sitcd in the United States TreuKuiy to the credit of the 
current account of the Institution. 

The iiicoitio of ibc lasiitiition during the jear amounted to 
$07.2588,08, derived as follgwa: From interest on the permanent fund, 
$2>7,90(}j from interest on the Hodgkins residuary legacy, $3,225.55; 
from rentals, $487.53; from miHcellaneons sources, $tl,0-25—all of 
which were deposited to the current-fund account in the Treasury 
of tlie United States, which, through the courtesy of the Treasurer, 
is now receiving and collecting miscellaneous checks for the Institu¬ 
tion. thus making unnwessEary the intermediatr of a hank. With 
the addition of the nominal balance of $3,153.^2, brought fonvard 
from ilie previous year, the total credits for the year reached 
$72,742. The di»Fbursements, which will be given in detail in the 
report of the executive committee, nmonntod to $62,557.87, leaving 
a credit balance on June 30, 1908, of $10,184.13. 

Mr. W. I. Adams, ditof clerk of the International Exchanges; was 
on .Tunc 12, 1905, appointed accountant of the Smitlisoniaii Institu¬ 
tion iitid disbursing agent fur the Govenunent appropriations for 
the National Museum, the International Exchanges, the Bureau of 
American Ethnology, the Astrophysical Observatory, the National 
Zoological Park, and such olhor objects Bs may from time to time be 
placed by Cnngresa under the direction of the Institution. 

Certain sdiljtional safeguards suggested by cx|>erionoe were 
adopted early in the fisavl year for the protection of the funds of 
tile Institution and the Government, 

Tlie Institution was charged by Cnongress with the disbiiraemeiii of 
the following appropriations for the year ending June 30, 1906: 


Intcrmitjotiill KxchJingv^___ __ 

AnicHt?nil ^hqnlnj^__ 

Ohservntory ____ 

Uiiltod ^tni^ NntTouiil 

li'tirnlttire and aiiiirE>s ___ 

lUiitln^ iifiij lii'htlnj;_____ 


Prc»cmtE<jJi Df _ __ _ ___ 

Tran#|Wi?Ecit(OTi of exlilblu afjqufred nt tlie LdtjiHinim Fuirliflfle 

Ejc|Hi44Ktlan __ _ _____ 

BCK^kK _____ 


PGStflJgfi ___ __, 

kent of wcirfevlioofl,._ 

RuKEeIIiii; ___ 

Now iMithniij; fnr thi^ NjiHonfil MuBdutn 
NDtEoaifii Zfkrlogii‘q1 rark__,,^_ 


40.000 

lA.OOO 


^.?S00 

laooo 
l^so, 000 

n,K>o 

£;ooo 

soo 

4.rm 

ir^oiiu 

i.wixmt 

05.000 


Toriti 


—__ l.CKdTnSSO 


The cptimatos fnnvnr.lcd to Congres,? in liehnif of the Government 
hranchc.s under the Insiiiution and tlie appropriations based tliereon 
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for tKe fiscal year ending June 30, 1907, nra shown in the following 
table: 


EsCrisilMSW.,,,.* 

Ajofrioan eUrmolf^........... 

Ajtn>phnl»l Obwi^^UKty-*-... 

IfAiirjiLiiJ 

Fnmkinre ud diUnra.. 

ncfiUlii Hlid IJC’bUae 

of ooUfeH'tkiai. 
euTchuo of ipocLcncrvl...... 

lit-Hjki ,,fei, 4 .+ .r^TTT-!>->-+s* + +r 

BEiUdlEU npoln......... 

Itjetttol — — 

................................. 

SllDdKT' ...... 

ballEUfltf Jartlk^ HhUoumJ MLi^ma.^^, 

Notlcinbl Z«riD)flEJi1 l^juk... 

raieniiillOWlJ C4l4loeaB4^ St^v^itlDo MtenldTi:.. 
fYotAL'tEoiL ui4 rolu oil Cut UmiilE<, ArLcdtu, 


- e n + + + - I- *1 




EeXlsDAlst. 

A|>|fUprlju 

* ftH.S05l.W? 

tA,9tJ0 


*o.m 


ILAM 

2S,5CC.«1 



lAODD 

ifieHOx.uu 


^ fi.oodqa 



l^DOO 


4,^ 

^ Sffkvtk 

lumw 

, 7ifP,0QD,W 



.1 iiK,u».(e 


.| 

^a» 





isKsr^acitm 

Tlie fact thnt at the bcgthiung of the fiscal year ihere were no 
funds to the credit of the eurrent liicouie of tlie Institution rondwmi 
it prudent tlmt new research work should not be entered upon until 
at lefliHt a ^ght surplus to the credit of the IiLstitulion should 
have been accumulated in the Treasury* Accordingly^ no enter¬ 
prises of this character were initiated during the yciir, and for the 
?iinie reason puhlicationa in the SmiLLisonian seri^ proper were 
su$peiided for several montlis. Such investigations as were in 
progress, however* were continued, and all obligations which had 
been incurred for grants or publicatious were met* 

aHITIlBOmAJt QRAlCtP. 


Prof. A. M. Rw-se* of Syjiicuso UniverBity* who had received a 
moderate grant ftoui the Tustitution for the purpose of collecting 
material for an embryological study of the alligator, submitted 
in August, 1S05* an interesting account of the results of his field 
%vork in Florida. A series of nearly 300 einbry-oa was giithercd* 
comprising practically all the stages of development except the 
very early ones, whieh Professor Reese proposes to obtain laior. 
Strangely enougli, very little has l:ieen made known regarding the 
embryology' of Ibis large reptile, once so common in our souUirm 
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watcfSt nnd the muterial bow at commat^d will ihxin^ furnish the 
mean^ for an original biological inve^igatlon of much importance. 

Dr. Edward L. Greene^ whoj as noted in previous reportsj has in 
course of prepamtion a papor to be entitled Landmarks of Botan¬ 
ical reportR satisfactory progress. The completed ma^im- 

script is to be submitted early in IflOT, and it ia believed that the 
ijitiinate knowledge of tlic history of ljK>t&ny possessed by Doctor 
Groeiiq will render its publication of great value to stiidentE in this 
branch of science 

Tlie International Fishery Congress will hold ita fourth general 
meeting in the city of Wa&liLngton during tlie summer of I908j and to 
enlianee the interest in its proceedings prizes for contributions of 
merit have been olFered by a number of orgttniKHtions and individ- 
uaL, In view of the importance of the occasdon the Institution h^ 
tendered an awiird of $200 for the best e&=ay or treatise on “ Inter¬ 
national Eegulntions of the Fisiicries on the High Sons, their Ilis- 
toryj Objects, and Results,^ 

BQDOKTNe FUKfUi 

F»evcrtil important investigations are in progress under grants 
from the Hodgkins fund of the Institution, tJie rejfultsof which have 
Tint yet been fully reported. ThTj conclusion of others has bc^ nn^ 
expectedly delayed, and these will pro|>erly be summarized in a later 
report. 

In M»rch, l^Oft, Dr* E. von Lendenfeld announced the conclusion 
of Uie secund part nl the investigaiioua on the organa of ftiglit car¬ 
ried on under his direction. It relates to the air sacs of birds^ and 
was conducted by Mr. Bruno Muller, w hose report has been submitted 
and approved for publication by the Institution* 

Another paper, on the wings of lijmenoptcrous insects, prepared 
under tlie same st]i>ervision by Dr. Ijks Waller, has also been rereivefL 

The investigution of Prof„ W, P. Bredicyj of Wedeyan University* 
to detenninc tJie relation between the initial and the Bnol tcnipera- 
ture of air which in flowing LlirEjugh a noswie passes from a high 
pn«?=!urc to a lower is reported as progressing satisfactorily. Oppos¬ 
ing tb(H>ri^ being hold aa to tlie physical principle involved in this 
type of expansion, special interest h felt in these ex}>erlineiit 3 , and 
while they are not yet sufficiently advanced for a definite conclusion 
to be drawn from them, the present results are such aa to justifv a 
second moderate grant for their continuance during the coming yean 
It may be added that this investigation is exported to form an 
importiint part of an exiended inquiry into the factors which make 
for efficiency in an air liqucfier* 


EEPORT OF THE ACTIKG SECEtfiTMlT- VS 

Undt^r a grant from ihin fund Mr. A. LaAvrenee Rotch, din^etor of 
the Blue Hill Mcrteorologiml Obiacrvaforjj was enabled to oootiEiiie the 
ascensions of baUans-Si>nde^ at SL Jmi\s during the different sea^na 
of the year and so to ascertam the annual variation of temperattiire 
in the free air at great heights. Twelve balloons were dispatched 
in July* 1905* and nil but tAvo of die attached instruments were 
recovered* TIteir automatic records of haroinetric presssuro and air 
tempertuy re shoAvcd an extreme height of nearly 10 miles^ Avith 
the loAVftst teiiiijemtiire of 74^ F. bwlow zero at a less altittide. The 
plnce and time of the descent itidicated the average direction and 
speed of the air currents All of the last 51 ballcKms and iiiiitru- 
ments^ sent up in April and May, IDOG^ were returned^ some of them 
having ri^K^n 10 miltH and encountered a Leinpcrnture of 35“ F* below 
Eero fi miles above the earth. At about T miles a relatively warro 
stratum Avas entered^ whidi Avag found to be at a higher level in tiie 
summer and autumn. 

In Aprils 19(Hi, a Hodgkins grimt was requei=tcd by Mr. S. P. Fer^ 
gusKon* assistant at the Blue Ilill ilctcorologlcal Ol^rv^atory, for a 
study of th^ difference between tlic meteorological conditions on tlie 
summits of mountains and at the same height in free air* An inv^- 
tigation of this nature being important in its hiuirings on dynamic 
meteorology, a small grant to aid m the pnrcliii<e of the neoes^ry 
appitraius w^aa approved. 

The apparatus adapted and arranged by Air. Alexander Lar^n 
for experiments in photographing the sped rum of lightning has been 
materially improved during the year and the results carefully re¬ 
ported, Several interesting photographs havo been receiA'ed from 
Mr, Lar^n* although the conditions have been genenilly unfavorable 
ihroLighot^t the season for securing such, the electrical storms, 
Avliieh would Itave fiimlshed them* have taken place in the daytime. 
The research Avill con tin no to be prosecuted as occafiiori offers. A 
paper by Mr. Larsen on photogriiphing ligiitning flasbeis by a moAdng 
camera is included in the general appendix of the Smithsonian 
Ke|>ort for 190 h'). 

In May^ 1906j a EhTidgkins grant was approved on behalf of Prof. 
E. L. Xichols, of Cornell Univemty, for an inv^igatioci on the 
properties of matter at the temperature of liquid nir. The im|>ur- 
tance to the physiciat and dieinist of this field of rcsetirch, which 
greatly extends the range of temperatures throughout which investi¬ 
gations on the properties of matter can be condnoted^ recognized, 
and the Institution expects that the experiments to be prosecuted 
under the stipervisioii of Profes.^r Kkhols AviU mm-k a definite ad* 
vfliice ill scientific knowdedge in this directiom The outline of Avork 
already submitted nuiies progit.'s.s in several inlercsftiiig i^-sea^rdies* 
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Prelionriiiry mea3urefnent& testing the method employed in experi¬ 
ments on the heat of nipuriisatioii and specific heat ut coiistant pres- 
gim? of air, nilrogeiii ojeygen, and hydrogien have been successful!v 
conducted, and plans are making to extend the investigation to other 
gases. 

The method employed in an investigiition to determine the coelfi- 
ciont of o-xpansioii of metals and other substances at low tempera¬ 
tures makes use of the interEerenoe of light, and, being of extraor¬ 
dinary delicacy, possesses tlie advantage of pcitnilting the detenni- 
nation of tlic expansion in detail throughout the entire range of 
ttmi|ierature, instead of giving merely the mean coefficient between 
fixed points of widely different temperatures. The results already 
obtained in the case of gold, silver, aluminum, and glass are of an 
inicrcslJiig and unexpected chanicicr, and it is tJie intention to 
extend die experioKsnU to other substances and temperatures. A 
set of mcasiircments on the Hall effect in teLlurium at tlio tem¬ 
perature of liquid air haa been completed during the year, and 
pre[>anitions arc already in progress for the study of the Hall 
effect and of electric properties in general of silicnn, tungstent 
manganese, chromium, malybdeniim, and other substances which 
have only recenfly become available- An extended investigation 
on the effect of tern(^^rature npoii the tnagnetic properties of c&i*' 
tain steels is reported by Professor Nichols as in progress and 
proiiiises interesting results. 


^Avp:a TAnu^ 

The applications for occupancy of the Smithsonian table at the 
Naples Jlbologjciil Station during the past year hav^ been numerous 
und the appointments approved for t}ic period from July 1, 1005, 
to sTimo 30, aggregiited sixteen months. Such action has 

been made po^ible through the courtesy of Doctor Ikihm. the 
director, who has on scvepol occarion.s permitted the attendance 
of two Smithsonian representatives at tlie same time. As hereto¬ 
fore, the reporta submiUed by various occupants of the Smithsonian 
tftfjle mention with appreciation the excellent mBnagement of the 
t^aiion, and the unremitting efforts of aU counected with it to 
further the work of investigators. 

Dr. Stewart Pa ton, formerly of the teaching staff of Johns Hop¬ 
kins University, who occupied the table for rix months beginning 
November 1,1[>05, secured cm extension of his limo through June and 
July, 1006. His researches relate to problems of fimdanierital impor¬ 
tance in connection with the structure, development, and function 
of the nerves, and their relation to the caLrtliac movements. It is 
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gmtifyinp to thnt he reporta success in firmonstrELing tlie 

presence et an early period in the embryo of m nervous system far 
more compiicuted than was previouj^ly Ijslieved to exist. In i^nb- 
mitting an outline of his inveaLigallon, Ihicior Ptiton applied for re¬ 
appointment for an additional period and his rri^uest bag Ikgo 
approved for five months^ from Octolwr 1| 1!)00^ to February 2S^ 
A monograph collating the rrsnlts of tlie entire researdi will 
Iw published on its completion. 

ilr. \V, Ji. RelL fellow in zoology in the State TJjiiversiLy of lowa^ 
had the use of the Naples tuhlo for ihree months from tho of 
July^ lOOS. His time was largely occnpictl in the prepsiralion of 
embryological luateria! for later study, relative to the tiennit ciabt 
liupafjurus pridcatixii Bell. He will rejKjrt at a futiire time upon 
tlie results of his investigation. 

Altliough Lhc table was already occupied by a Smithsonian repre- 
soiLtative^ Dr, Hamid Heath, a^i^iate professor in Lvknd Stanford 
Junior University, was reeeivwi at the station for thrt?c monihs from 
JaniUiry !&, lOOft, and Dr. E, H Alellus, of Biiltiniore^ for the 
months of January juitl Fehruary, lliOtS* both being appointees of 
tlie Infstihition> Doctor Ileatli projaised while at Naples to cfnuliict 
resi^arches on the development of tlie ctenophora hydroids mid on 
the Ixjdy cavity of certain invertebrates'- Formal reports^ however, 
have not yet been received from either of these gentlemen. 

Dr. M. ]M, Meteolft from 1S03 to liJO&j professor of biology in the 
\\ oman^s College of Baltimore^ and now profossmr elect of zoology 
in Oberlin College, has received t]ie a|j|>o]nttiient to the Smithsonian 
table for the months of March nnd AprU^ 1007, It ia Dcxitor Met¬ 
calfs intention to study the rjirly development of the nervoUi* system 
in the ase.vnn! reproduction of Sfilpfij to make observations n(Kin 
certain species of the Arn^bSy and to search for indications of coiiju- 
gating flagellispoie.^ similar to those noted in a fre:^h-waier specks 
which he has heretofore examined. 

Thanks are again doe to Dr. J* S. Billings, Dr. E. B. Wil^n, 
T>t, Theodore Gilh nod Dr, C. W. Stiles, who constitnto tho Napli?^ 
Table Advisory Coin oil ttoe. for continued pi-ompt and courteous 
aid in passing upon the qualifirations of applicants for the Smith¬ 
sonian table at the station. 

The National Museum and the Bureau of jiniericiin Ethnology 
of the Institution have carried on numerous biologicab geological, 
and ethnological researches^ descrit>&i,i elsewhere in this reporL Im¬ 
portant investigations by tlie AslrophysiciLl Observatory on the 
absorption of the sol nr envelope nnd on solar radiation have been 
coiilinued, and will be referred to later* 
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It j$ rimialy t|irough its pub!lo^tions that tliat ¥]tal priaciple af 
tlni liiidtitutiony the dUfusiDn of kiiowleclge among meu,’’ u tarried 
out. The inslitutioD proper jnaintfiins tin™ regular series of publi- 
cationst tho Smithsonian Contribiitirins to Kno^rledgei the Smith¬ 
sonian MisceHancouii Collections^ smd the Annimi Reports, while 
under its auspices ate issued the annual report^ px^'cedingSt And 
bulletins of tlia National Museumt the reports and bulletins of the 
Bureau of American Ethnology, and the Annals of the A^tropliysicail 
Ob^rvatory, the whole presenting a fund of iiifortnntion covering 
a wide range of human knowledge in both a s{)ecialis£ed and general 
form, 

Tlie Smithsonian Contributions to Knowledge, now in their thirty- 
fourth volume, are restricted to the ptiblicntinu of positive additfona 
to hiimnn knowloflge resting on original research* all unverified 
'^pc'ciilotions being rejected. The Smithsonian Mis^llaneous Collec¬ 
tions are designed to contain reports on tlie present state of our 
knowledge in pnrtieular branches of science, instructions for c<illect- 
ing and digesting facts and uiaterials for resrordvt lif’ts and synopses 
of species of tho <irganic and inorganic worlds reports of (‘?iplora- 
(ions, and aids to bibliographical investigations^ Tbia sariefi is nnw 
in its fortV'iiintli volume, and in the Quarterly Issue provision has 
l»een made for the early publication of short papcr»i descriptive of 
new discoveries or containing information of current interest in all 
departments of stuence. 

These two series of publications are printed at the ospensje of the 
Institmion* Owing, however, to the hick of funds heretofore men¬ 
tioned, their i^uance was necessarily suspended during ihc earlv part 
of the year, but toward the dose there was a partial re.^iumption of 
(be work. The printing of the memoir on ^.Uinospberic Kudea- 
tioiu"* by Dr. Carl Barus. in Mie ContributioiL^j was completed, and 
Feieral papers were published in connection with the Quarterly 

The last edition of the Smithsonian Geographical Table; having 
laum exhausted, u new one, embodying some minor mrrections by 
the author. Prof. R. S, WixMlward, now pr©5cident of the Carnegie 
Institution, was put to pre^ss near the end of the year. A ravision of 
the McCixirological Tables, for which there h also a great demand, 
is in connja of preparation. 

There is under consideration a miiicst that Bowen's Vocabulary 
of the Yoriiba languages, published by the Ijistltmion in 
reprinted for the use of missionaries in the Yoniba country of West 
Afrini, tio?c making tho proposition n-garding it as "the nio?Ft 
useful and accurate book dealing with the various plmses of Yoruba 
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life. It is Interessting to cote (Jiat a work of tliis charttetor, issued 
by the Smithsoiiinn nearly fifty years ago, should still remaiu & 
standard of atuliorlLy. 

Ill view of the iiiciviised interest and impuriancw attaching to 
the subject of carthquakta on account of the disaster to San Fran* 
cisco and its vicinity on April IS, IDOtl. it has been decided to pub¬ 
lish a supplement to the “ Catalogue of Earthquakes on the Pacific 
Coast from liCfl to iSfi*,” compiled by Dr. E. S. Holden and puh* 
lishwl in the Smithsonian Jlifsceliaiicous Colleetions in ISQS. The 
work will be prepared by an official of the United Sutes \t'eathor 
Bnreaiii and will bring the subject ilown to date. Through the 
courtesy of the !)i>partnient of State and of the Ilydrograiihic Offiw 
of the Xavy Departinetit, the Institution has also received informa¬ 
tion regiirding iicw'tit earthriimkcs in V'eneziichi and other regions, 
which is Hvailablo for piiLljcaHon. 

The arinital report of the Tlrmrd of Ecgcnbf to Congress, wliich ia 
printed at the Government Printing Oflice, has been the chief 
medium through which the Institution has been enabled to dissemi- 
nute acientific inforiiiHtiori to tlic wnrld at large. Besides the offi¬ 
cial account of the opemtions of I he Institution, this report has 
for over half n century included a general appendi.t giving a racor^l 
of the progress in different brandies of knowledge, compiled hirgdv 
from journals in foreign tangiiiigisH, and tlie transactions of scientific 
and teamed societies througlmut the world. The eonsiderable num¬ 
ber of copies of this piibiieation placed by Congress at the dis* 
jxisal of the Institution has rendered poasiblo a wide distrihution 
to important Itbrerics and institutions of learning, but the allot¬ 
ment is wholly ijisuflicient to supply more than a small fraction 
of the individual reqiiesLs, and tlie popular demand for tho volume 
has so constantly increased that tJiu entire edition of each year's 
report is exhausted w itliin a fi w months of its appearance. 

The Proceedings of the United States Xutional Museum, the firet 
vohfme of wdiich was issued in 1S78. are intended as a medium for 
tJte publication of original papers based on the collections of the 
Museum, selling forth newly acquired fadsi in biology, aaditopology, 
and geology, or containing descriptions of new forms and revisions 
of limited groiipfs A volume is issued annunlly or oftener, for dis¬ 
tribution to libraries and scientific cetablisUments, and in view oi 
the importance of the more prompt disscmiiigilion of new facta, a 
limited edition of each ihiikt is priiiteil in pamphlet form in advance. 
The dates at which these separate papers arc published are recordtpd 
in the table of contents of the volume. Tbc xMuscum BiilIcHins, 
publication of whtcli was begun in ISTli. comprise a series of more 
elaborate pupere. fesued scpurutely, and. like the Proceeding?, based 
chiefly, if not wholly, on the collections of the Museum. A quarto 

Bir itiiai-a 
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form of the b«lletint ktiowti ^ the “ Special BiiUedn ” has been 
adopted in a few in which a lar^r size of plate was deemed 

ii]dlsp{^n$ab!e. Sinee 1&D2 the volumes of the scries known ns Con* 
trihiitions fmm the Kationnl Hcrljariunij” and containing papers 
relating to the botanical ooUections of the Museum^ liave been pub* 
lished as bulletins. 

nnniml report of the Muf=c^itin is printed as separate volume 
of the n^port of the Boiird of Regents to Congress, 

The publicaiLons of the Bureau of American Ethnology. eonaSst* 
ing of aiiJiiial reporb; atid bulletins^ relate to the operations of tlic 
Bureau in its various branches of exploration and refsearcb- The 
most important work now in course of printing is a bulletin iti two 
volumes entitled “HandKook of the Indians*” which will contain a 
summary of ali the infomation collected regarding the Indian tribes 
of the United States^ arranged in alphabetical sequence for conven¬ 
ience of reference. 

Volume 1 of the Annals of the Astrophyacal Observatory was pub¬ 
lished in A second volume, which has been in preparation 

for some time, is nearly ready for the priest It will discuss the con* 
tin us I ion of the work of tlie (>bf=ervatory in Wnshington and als^o 
ihe Liive^itigiilioiis on sohir radialion conducted by a Smithsonian 
party ot the solar observatory of the Carnegie Institution on Mount 
Wilson, Cnlifornia. 

Two memoirs by the late Secretary Tjnngley, entitled ^ Experi¬ 
ments in Aerodynamics” and ^^The Internal Work of the M"ind,” 
were printed in 18^1 and respectively! parts of Volume 

XXVn of the iSmitli-^ninn Contributions to Xnowdedge, A third 
pajwr, dealing with Inter experijnents on the saiuc subject, was to 
roniplcte the volume. At the time of Hr. Langley^s demise tJie mnti- 
ujicript was mostly prepared* but it required revision and the writing 
of several chapters ou the engineering part of the work; and by an 
arrangement with Mr. Charles M. Manly, who was for a nunilier 
of years Mr. Langley's chief assistant in aerodynamieg, the memoir 
has been placed in his hands for completion. 

The Annual Report of the American Historical Association for 
ihe year lOOa was transmitted to Congress on \Uy 14, 19Cai, under the 
requirements of the act of incorporation of the a^ociation. The 
Smithsonian Institution is by law allowed a number of copies of the 
reports of this aF:™iation, which are distributed in exchange for the 
piihlimtiousof various foreign and American historical societii^ 

There was al^o forwarded to Congress the eighth re|)ort of the 
Katiomil Society of the Daiiglitcrs of the American Revolution, in 
accoriliince with the act of incorporation of that organization. 

Ii] oj^Ier ihal the pnictice of the Institution in the supcrvij?ion of 
its puhlicatiuris might correspond with that of the Executive l>ep]irt- 
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mentji as prewribed in the President's order of Ja00^17 24 , lOOfl. an 
ndvisory rt^inmittce on printing nnd publicalion vras appointed by 
the Acting Seeretury on February Tj ^hose per^tonricl is as 

follows: 

Dr. Cynis Adler, Assistant Secretary, chaimian; Dr. F. W. True, 
of the United States Kfliional lluscum; Mr, W. Hodge, of the 
Bureau of American EtJiiiologj-j Dr* Frtmk Bakrr, of the KatioiiiU 
Zoological Park; Mr. C. 0 . Abbot, of the Aslrophysical Observa¬ 
tory: Mr, \\\ L Adams, of the InLcrnational Excbiingos^ ond ifr, 
A. Howard Clark, of the Smithsonian lobiitution. 

Tlie committee has lield twcnty-sii meetings and has e^mined and 
reported on fifty-four murms^ripte submitted for publication, be- 
fiidei* mimerous blank forms to be printed for use in the bureaus of 
the Iiistitution. It has also advis^^ the Acting Secretary on inatiy 
matters connected with the qtic> 4 ion of printing nnd binding. 

For the guidance of the severaJ branches of the Institution in the 
preparation of mnimscript and the correction of proofs the following 
rules, recommernied by the advisory committee, were issued in March, 

um: 

Tj-pewrlttGii etior la preferred. Onlbaiy nuauacrlpt wJIJ tke accepted If 
the tiaiainTUJnK is rlearlr legible tbromihouL 
2. The abeets of oiuiiLiserlpta aboiild be of imirona alae ntid cetieecudvelj 
eatulM-rfNi. wrlflng alK>aM on one side of tbe abecta only. 

a. Ttie BUbJect-aiJiuer of cnaiiiifHTlrtB aliuuld be niRturely confiltlered and 
cftiniifiillr rcvls(?il by siithore, eicrytbiTig anmoeesaary and irreterant being ei- 
eluik^, Parrlc-ttlik r attenUon Kb^ald Ije pcUiJ to pnrograpliliig, punctnatlen, 
the Inpertloii of e|i|e headings, references to IJlustfnttoru^. etc^ an only a lltuitod 
anieuiU of corrvc-tlon In tbe§e tmrtlculars will be allowed In ppcwL 

The whole of the manuserEpt must be submitted at on* tbrw^ and with tt 
s!i the tahlsK and lllui^tratloiia that lire to 1^ nsed- 
Ev tnofftraltona t^honld be nnixl only when oec^-^ary for the eliieldatlon of 
tbo text; never for mere eiiibeJUj^hhient The cojiy for colon'sl or other pen¬ 
sive iUnstnitlaDs erlioold not be prepared, nor ibeiiia they be employed, withont 
ai»erhil nntliorlty. 

<t A Hat of IliiiBtnitionflp glvliiB their titles til brief ana emcli eaEpliuintlonH as 
niEjy lie neu-^ary. shonM accomiain^^ the timtnii^rlpt. Upon each ltli;^iriitioa 
sboutd be noted Its nujober and a reference to the nianmwrtpt page to which It 
lehime, Tijc places wbere phite imd ftipjrc references are to be lujiuiied In the 
text lEihonld he Indtented In the monnserlpt. 

7. The use of tnhtes slioulU lie nvoided whenever It la practicable to present 
re^ulus in a siminiarizcd form, mid all tables simuld be eondeD^ed ao far mj |i<ta 
ishite, 

S. In order to avoid annecesssrr vrorh in the prolUiratioD of extended treatln^r 
niithors ore urgently recximmeiicle^l to submit In advance to the bead of tin? 
bureau to which sucb trentipe jiertnlns an outline la writing of its r^tPisosed 
eon tents, .stating the probable sise of lliv maniiscrlpt and tiio number of illnstra- 
tions roiiuKreii. Extended treat should be awotnpniiled with a table of oon^ 
tents In whteh the relatlro Imjsortance of headings la Indicated. 

0. Galley proof. u|ioti whloli rcaionnhie corrections and IndEspenRsihle nddf- 
tioDS may bo made^ will be scot to the authn» wheiiorer pmcdcabJa. if in 
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corr<>ctlng proof An natlMjr vrhai spemR to tikO editor ^c^ls^lnlt^^ep th* 

listter wMI lucorcliM? Mn dSsKjrotton or to the roTSplQPS to be nrteptod- No ninto- 
rinl cbimj^thB will bo penulttoU In pfigo proof. 

If), Edltorm oniployisl ood&f tlws SuLltb^ulan Jitstitiutan rtre nniulrod to wc 
tlisit nuiuoacrlpts conform wltb llio for^^fkli^S rules Ijc^fort tliv'y ore ^ont to press. 
If tilts cfltt not bo accomptbslitjtl t»' MsnforoDce Tvltb the nutbot, the tuoltoT uiuHt 
bo ri?ftrnsJ to tbo beasl of Ui& Ikurosm imdor wtilob tlje umimi3crlpt 1 j to bo 
publlKhod. 

11- Wboia recidy for the presfl. tho editor will seM nuinue^rtipts ta the bead of 
tliD buraao to whlcb they jierljihi, with a smtoinent thot they nre In every 
rei'Twt ready for the printer otid Utat tbo aocoiupanjlog llllinftmtiaiitt are 
nere^iAary^ 

12- AJi editor shod not depart fram tbo form eatnhllHhed for nny Aorles of 
pubUcatloos w'lthoiit the IcimwteitKe nnd coEiBent of the? hcfid of the hnrvau under 
whkh be \s employed. When a departure from approved stiiodorda of puhtUn- 
tlniu* fieeiafl dosImbleT the editor sbould obtain a auniple pape for crltldsm and 
apprevol hafoire the printing iirooeouLt. 

13, tC is the duty of editors to soe lliat copy for illostratlons Is suitable In 

kind end t|unllly fer the prcK*eFAeR nf rei>r<M;1uetliiu propewd to be employed, 
nnd alAO to sco that (estkooially Ujopo Lii outline) are reiliJCCHj to a vise 

;ia sqrkiLlI ofl pmclknhie for the ioirpoHo hitcnded. All lllnstruthkno Eihonid be 
Djarked to show the size inirt the priK.^^ of reproduction desired. 

14. Bdllora should flee tliat e^ory Tolume Is supplied with a Bultnblc Index. 

Upon the rceomnieiuJalion of the International Commission on 
Zoologiftil Nonienclatiire tlmt ^eaera lieimfter fle?5erit>ed lye assigned 
n type i^^'iecies^ a rule issued on April 3, ID&G* providing that 
^a type species shall be deingniiied for every new genus of animal 
or plant proposed in the piihlirations of the Smitli-^onian Institu- 
tioii^ and it shflll be the duty of the editois to see tlmt no new 
genera are published without such designat ion. 

Two important laws relating to public printing tvere passed by 
Congress at the lust session and oijproved by the President on 
Mafdi SOi. One of these provides that fiom tlie general ap¬ 

propriation for public printing and binding an allotment shall be 
made to each T>eparttueiit or independent oftice of the Governmentj 
and that to each shall bo churged the first cost of publishing all 
reports enniiiuting from such llepurtment or offline. The custom 
heretofore has been to chrtrge the entire cost of aJl piiblto docu- 
incnt^Sj escept in a few siwcific cases^ against the general appro¬ 
priation wdtliout restricting the Departments in this particular. 

The other law prevents aocnmulutioEiH of large numbers of docu¬ 
ments by providing that they shall bo printed in several editions 
as the demand may reipiircj the total niiml^eri however^ not to 
exceed that authorized by law* 

The first of those laws rendered it necessary that the allotment 
made annually to the Institution for printing the proceedings and 
bullptins of llic Museum 1 m* e.xlerid(H:l to include ihe cost of the iin- 
iiual reports of ibo JiistitutioD and Museniu^ the n^poiE?^ of the 
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Arnericftn Hbloncal Ass^ocintion, find the reports and bulletmi^ df 
the Bureau of -Vmeriean EtlmologYT of whidi had prevLotisly 
Ijeeii printed under the geiiiTa] appropriation for public pi-lntitig 
anti binding, Tlw nllotnient made for thetse objects fur the year 
ending June UKM, aggregates $70^000, itemized as follows; 

For tlie SiultbBOiilaii luz^tLliilloiiH tar nud blnUini; m-e imouiU 

reporiB of the Board of wltU njeii^rn) aapciMlExes*^*. _ SID, 000 

Under tbe Smltlijwaiim liutltuttark, for itie ntuitml neporta of tb& 

NnUonal with, ^aeral ap^ndl^eu, nad for the annual rc^ 

port of the AiiierLcaii [IlHtorl-enl As^'Jatlou, and for printiut; labela 
anil blankN, anil for tlie IniUetlnB and prooeotUn^ti of tb? NatloiiEiJ 
Mimeum. the e^fUIunN of w'bieli Bball aat 4.i>lKl i^pEc^, and 

MniUnjf. In half turkey or matETlal not roort! ^lentlOe 

IfeookK and pniapljEets presented to nial aoiiulreO b^ Uie ^NutfoDcit 

^lu^um Ulbrnry* ____ ___ ____ SO, OOO 

For tlic annxial and balletLna of tbo Kareno of AinerEeciD 

Etbnolois^' — -_— , — - - 3UOOO 


TUK LmR.VET* 

Ttie toliil act?cj^-idnft during the year to the Smithsonian dopodt in 
the Library of Congress imd to the libniries of the Secretary's office, 
the Astrophysicai Observatory, tJic National KIubouju, and the Na¬ 
tional Zoological Park aggregatcil B3,35S. There were ulso nn- 
memns additions to tlic library of the Bureau of American Eth¬ 
nology, which is separately ndministered* 

One of the most importaiit aotiiiisitioiiLs was a unique Tibetan 
manuscript entitled ^Transeendeiital Wisdom/’ received as a gift 
from the govcnmiciit of India, which has been deposited in the Na¬ 
tional jMu^ieum* A notable gift to the Museum library was the work 
descriptive of the lleber E. Bishop collection of fades and other hard 
stones. This piihlicnLion, w'hich was presented by the Bishop estate* 
is in two volumes of extraordinnry size, j^repared in the highest 
style of the bookmakers art, the edition being limited to iOO csopies. 
The Gen, John Watts de Peyiater library on Kapoleon and other sub¬ 
jects was increased by 1,324 voluruc^ 

INTEBNATIOJi'AL CATaUOOUE OF SClESTinC LlTEftATUEE. 

The InLenuitionoI Cutalogue of Scientific Literature is a classified 
auftiors^ and subject catalogue of all original scimtific papers pub¬ 
lished throughout the world. The organiKation conaisls of buremis, 
established in each of the civilim! countries whose duty it Is to 
fiirnisli referoncesi to the scientific publications issued within their 
beverul regions, these references being assembled, edited, mid pub- 
tii^hed in seventeen annual volumes by a central bureau in IjOndonn 
The cost of printing and publishing is met by the subEicrilMsrs to 
the Catalogue, and American ^ientifiu universiUc!^ librarii^, and 
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scientific societies alone ha%e shown their appreciaticin of the work 
bv milking advance sub! 5 <'!riptions amounting to over $30,000* The 
cost of collecting and indexing the material for the Catalogue is in 
each case borne bj the countries taking part in the work ami is for 
Oie mo^ part derived from direct govemniental grants. 

The work has been going on since the organissmtion having 
pnblished up to the pre’^cni time sixty-seven volumes. In tJie begin¬ 
ning of the nndcrtiiking the Smithsonian Tosliiiition, realizing the 
value and importance of the work, nndertook to represent the ITnited 
States, and each year made a small allotn^ent to temporarily conduct 
it here. it was realized tliat even the small sum which ilie Insli- 
tution was able to devote to this purpose was a serious drain on its 
resources, Oie Board of Regents on March 6, l&OG, adopted the fol¬ 
lowing resolution: 

Ttiflt it la ttte sense of the Boani of Bjcgeata of the ?!mithN<ni*aa 
tu^tltullon that the work of tbe iDtemaUoaat Cataluj^e nf ^cntlac Ll tent- 
tare t» eontlnaedH nftd tlmt npplKentlficL be inade to Cc'aerefift fnr a RafUctect 
aonaal upproprlatLon to enable tiiie work to be csrtltHj oa anUcr the dlmrtioii 
of iha lostItatloiL 

Tlie Acting Secretary, in carrying ont the directions of the Board 
of Regents, submitted an estiniiitc of $5,000 to provide for the neces¬ 
sary expenses, which amount was appropriated in tho sundry civil 
bill and became available on July 1, liK>G. 

The magnitude of tlie work will be appreciated when it is said 
that since the bcgiiming of the utidcrtaking in Iftpl the lAjndon 
Central Bureau has leccivid for publication over 750,000 refetenoe 
cards, of which 924^ were furnished by the Bmithsunkri Institu¬ 
tion, representing the original contributions of .iVnienean scholars to 
the natural and physical sciences* 

The limited funds at the disposal of the Institution have consid¬ 
erably delayed and cmhaTTBswed the vioi'k in this country. The sys¬ 
tem as at pre^iit organizci:! is, howevar, capable of expanB-ion at any 
time, either into fields not at present embraced within tlie scot>e of Liic 
work or in adding to die manner of pi'esenting the index* Monthly 
or quarterly cards or pamphleb: mighty for inElonco, be published 
xinmediatdy after the appearance of the publications indrxed* but 
such methods would only serve as adjuncts to the volatncs^ which 
would 111 ways be tho permanent records* 

liwently a plan has been adopted ^'hereby authors of papers are in 
special cases ooinmunicated writh, in order that through cooperation 
the subject-matter may l;e complctciy treated from the point of view 
of both the author and the bibliognipher. MHiile this method entail' 
considerable clerical work, the results seem to Justify the effort. 
Another plan which is being gradtialfy worked out m to send to oich 
author from Lima to dme a list of his papm^ which have been indexed 
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at the Institution for the Ctttiilogiie. with the reijiicst that ntteutioii 
be called to any omisgion or erroi's. These two pJatis, weint!. it jiossiblo 
to devote siiflieient time to tljern, would render Lhe work as exact as 
it IS possible lo make a complex iuclex. Besides the value of tlie.sc 
plans for the Catiilogiie itself, they keep the In-^itution in ivlatioii 
with the entire l>cx]y uf sciontifiy workcJ^ in lhe Unitci] Sfatea and 
incidcntully rc-siilt iti coiLSiderable a^^ra^ioiia to the Library. 

The siipreme control of tlie Catalogtie is vested in an international 
convention^ and during the interval between two successive meet¬ 
ings of the convention the administration is conducted by an inter¬ 
national oonneih A meeting of the Internationa! Convention was 
held in London itt July, lS>0i>T and wJis attended by Hr. 

Slejncger, of die United States National !Museiitn^ as delegate of 
the Smithsonian liLstitutiou. In view of the succe^ already achieved 
by tlie Catalogue^ the convention determined to continue it for a 
further period of at least five years. 

Ftu:SK»VATlOX OP A5*«S1CA?^ ANTIQUITIES. 

For several years there has been increasing necessity for legisla¬ 
tion to prevent ihe wanton destruction of the interesting lEbc^riginnl 
rinn^ in the southwestern part of the United State^^ and a law. ap¬ 
proved June 8, IMih prohibits the excavation^ injury, or destruction 
of any prehistoric ruin or inoiiiiiuent on lands under the coutrol 
of the United States without the permission of the secretary of the 
Department of the Government havirig jiiris<lictioin It further 
provides that the Pir^ident may by pr^Kdamntlon declare such hifi- 
torlc sites and prehistoric struetiirea to be national monuinentfL 

The sundry civil act approve<l June 30, 190ft, contains an appro¬ 
priation of $3,000, to bo expeudiKl under the sufiervision of I he Sec¬ 
retary of the Smithsonian Insiitntion for the protection of die Casa 
Grande ruin in Pinal County, near Florence, Arizona, imd for exca¬ 
vations on the reser\"ation. 

GIFTS TO TIES rNSTlTUTlON. 

The Institution. ha$ from the i^egiiiiiing been the rec-ipient of many 
gifts from individuals and establishinentSf but thc^e have not been 
enumerated in detail in the Secretary's report. Tbe donations of 
Iwiks and pamphlets are referred to in the report of lhe Library, 
and of objects and spedmeri-^ in that of die Minium, while the two 
large collecdons of art acquired during the yeaj- are discussed on a 
suWfpient page under the heading ^ National Gallery of Art.” 

Mention should lie made litre, however^ of the fact that the heirs 
of Secretary I^mgley presented to tbe Institution ilie medals and 
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tokeni? reoeivftd by him In rocoi^ition of his t^ontHbiitions to the nd- 
vntic^iucnt of fcnowIttJge, ineluditig the Rum ford gold medals from 
the Americati Aeademy of Art^ lind Sciences und the Royal Society 
of I^ndon^ the Henry Draper gold medal from the National Acud- 
emv of ScieiioeSj end the gold medal from the Academy of Seieiices 
of the In^itute of France, and also the Rtunford silver inedak from 
the American Acadetny of Arts sund Sciences and the Royal Society 
of Ijondon. 

COBenapoN OEK ce* 

One of the important duties of the Institution the conduct of its 
correspondence, not ulono fiiidi as relates to its Rdministi^ative affairs, 
but likewise to the jnflss of inquiries received from all parts of the 
country and indeed from every quarter of the globe, regarding ab 
most every conceivable subject. It is not the policy of the Institu¬ 
tion to encourage such rtiquests unless they pertain to matters In¬ 
cluded within its scope, in w'hich event, however, every effort is made 
to improve the opporiunity for inereiiaing or diffiisiiag knowledge in 
accordance with the prime purposes of its foundation. Inquiries 
relating to subjects vritbin tJie scope of other governmental ugcncies 
are referixid to the proper sources of information and the wTilera so 
informed, but the amount of oorreapoudence along legitimate lincss of 
inquiry is very gi’cat and oiitails much labor upon both the scientific 
and the clerical sta ffs. 

Ill addition to the rarraspondenee handled directly from tlic ofGees 
of the Institution proper, eadi of the bureaus under ita direction con¬ 
ducts iis own corre-spondence with large numbers of individuals imd 
institutions des^lHiJg infonnntion upon iho -^ibjcfcts to w^hich their 
activities relate, Tlie National hluseom; for e^uimpk, sends out 
Luiimally thousands of letters concerning sfieeiinehs transmitted for 
identification and a knowledge of their characteristics, while the 
National Zoological Park diHseTiiijiates much vahinble data regarding 
living animals. A large finioniit of authentic infonnntion about tiie 
Ainericnti Indian, present and past, emanates annually from the 
Bureau of Amtiriain Ethnology of this In^titutioin There is also n 
growing public interest in matters relating to astrophysics, and to the 
coin|>Oiierit elements in the min and other celestial bodies, as mani¬ 
fested in a rapid increase in the amount of correspondence received 
by the InstiLuiion regarding this braneh of sicientific investigation. 

Numerous letters are received from inventors making applicatifm 
for grants of money with which to develop their various devices, or 
asking an expression of the Institution's opinion as to the merits of 
their respective inventions. The Institution has no funds from 
which such aid can be given, and ihe rietretary is, moreover, obllgetl 
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to refuse all reqiiei^ts for an opinion in these since such 

action is prohibited bj a decision of the tionrd of Scijonts. The In- 
^ it lit Lon fnrlbf'mMire does not endeavor to supply information of 
a commercial nature, such us is custimiiirily furnished for a fee by 
efiffmeors or other profess!oiud advisers. 

In spite of these restricliona^ ]iowovei% the correspondence is. as 
has been stated, an importiUit agency in the diffusion of knowledge. 

E1Crt>SlTlONS, OONORESSEa, AND CEl^IUlATlON 9, 

£;;cpo^^Hi 0 ni . — The Inst it lit ion and ita bureaus were represented at 
the fjcwis and Clark Exposition, held in Portland, Ort?gon, from June 
1 to October 15, IWo^ mainly by a selection from the objects which 
had been exhibited at tiie Ijouisiana Purchase Exposition, os nar- 
ratedi on a siibscqucnt page, in the report of the representative Dr. 
E'rederick True. 

Alodcl^ of the Langley aerodrome^ some photographs and books, 
and e number of plane surfaces and other apparatus were lent for an 
exhibition by the Aero Chib of America, held in ffew York from 
Juniiarv IJ to 20, IDOfi, This club subsoi[uently adopted a series of 
resolutions e.vpn-issiiig its appreciation uf the imi>t)rtant achieve- 
fiients of Seeix'tarj' Langley in investigating the law^s of dynainie 
flight and in the cumsi met ion of a series of working models whidi 
on trial Liud successfully dcinnnstraled the principles of mechanical 
flight. 

Institution was invited to participate in a num¬ 
ber of mtematiooal congresses including the Congress of Aiithro^ 
pology and Prehisioric Archeology, held in Monaco in April, ItJOG, 
but I he duties pf tlie sluJf were so exacting during the j^oar that it 
Tvas finuid ini possible to detail any of members to be pre.^nt at 
these im|Kjrtnnt scientific gutherings, 

FranHrn ft ration.—The two hundredth anniversary of the 

birth of Benjiimin Franklin w'as celebrated at Phihidclphia by the 
American Philosophical Society, from April 17 to 20* 1900* the 
Tn^^titution being rcpsn.?sonted by Senator Henry Cabot Tjodge, a 
RiigenL A formal aildresa, suitably engroe^sodj was presented to the 
society, and the Tnstiluiion received a copy of the coinnieinorative 
medal struck in honor of the occasion. 

Aberdeen U 7 iiver^itf/,—ln response to m invit 4 ition to participate 
in the cercumnies attending the four hundredth anniversary of the 
ffumdingof the UniversiLy of Alierdeen* to take place in September, 
l&OG, Prof. Fnink Wiggles worth Clarke, honorary curator of tlie 
division of minerals in the National Museum, has been appointixl 
to represent the Instiiiuioii on that occa^om 
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Nfjtlamt Acixdemy of —Id acc&rdnncc vrlth the custom 

of tnuiiy years the Njitionni Acrtdemy of Sdeinsts wiu? granted the 
ase of the lecture liull in the National Mii^um for It^ annual meet¬ 
ing fj-oin April 16 to I8j 1900* 

CaUfo^fli^l Acffdefiiy of Institution has assisted the 

California Academy of FHcicrujes in rehabilitaring its library^ whtdi 
was entirely destroyed by the earthquake and fire at San Francisco 
in Aprilj IWj, hy duplicating^ as far as po^iblej the sets of the 
Smithwnism ptiblicntions and by solkitijig and forwarding to the 
academy the published works of learned institutioixs in tliis countiy 
and abroad. 

Fire protection of iyiidinffs.^Duvmg the fiscal year a coininlttefi 
was ap[joiutcti to examine the buildings of the Iiujtitution and the 
^liiseum and to suggest rcguliitions for their further safeguard 
against danger from fire* The report of this committee contaiiicil 
valuiible recommetiJaiionSj which have been put into clfeci, 

Internutiojifjl Bureau of £thnoffmpfi ^.—At the Congress on the 
Economic Expansion of tlie Worlds held at Mons, Belgium^ in Sep- 
teinl>erT 1905, a number of recoEn men did ions weie forjiiiihitcd, indud- 
ingoue for the organization by the Helgian Govenimciit of an inter¬ 
national bureau of ethnopruphyj wlicKse purposes were stated to be— 

1. The frail]Ing of ethnogruphiciil and sociological interrogatories, 

3. The transmission of these interrogatories through the |jro|ier 
iintliorities to colonial olficer^T t?^plorof^ ctix 

3. The publication of the answers to sndi inlcrrogatones* 

4. The distrjijutioii of these answec% and cooperation in the 
111 vest igtitiou& 

The Smithsonian IjistituLion w'jis invited to cooperate in the 
orgi\nization and promotion of the objects of thU hiireauj but after 
careful consideration it was found that most of the objects to be 
secured thereby wei'e already included within the scope of the pres¬ 
ent activities of the Institution and its bureaus^ particularly m the 
National Museum, where all collections belcnging to the United 
Sbttcs are depositedn, and in the Bureau of American Ethnology, 
which is engaged upon itivofitigations of the primitive peoples of 
this country. The National Museum is at all times proparod, so 
far as its collections aUow, to enter into exchange relations with 
the TTuisenms of other countries;^ and this part of the proposed 
scheme could be earned on among the various countries that are 
interested without the estiibli-shinent of a new bureau. 

It wBfl found, moreover, that a very considerable al are of the 
general e3tponse incident to the proposed inteniational bureau would 
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^nim] upon the United States without the possibiUty of n coituiiEn- 
i^uruts return* Since it is enabled by its present system to infor¬ 
mally obtiim moijt of the iniemalionol advantug^s which would bo 
obtained through the proposi^d organization, the [nstitiitioit, wdnle 
ai\x!ding in principle to the projeet, nevertlieleas felt obliged to 
decline an active participation tborein, 

iJATlONAL GALLEKY OF ART, 

TJie curatorship of tlie art collections of the ns I ion was eonfidorl 
to the SmitlLsonian Insiitiition by the Congre^isionsl act of l&ttti 
pi'oviding for its estshlisliment^ iti lcmi$ hs follows: 

table arraiigemeats can be iDade Crooi tHue to tioie ror tlieir 
lei-ennon. all objects of art and of fonclzn and curious rescnroli, and alt 
objeetB of natural plnata, and gcolui^lieal nnU mlneralo^^Ecal BjKH'lineos 

IxdosK^Lag to tbe UaLtod * * * iball be doUier^d to sueb [wrsona 

may be nutborlsed by tbe lioanl of Ttogeata to receive tUeiu, and ^^baJl 
be ifc 11 rni iknd clna^ldcd \u tbe baElding erected for IiulLiotioa ns 
belt to feurllLtate tJie Cxa 4 iiin=itlon ead ntudy of Ukol 

During its early years thi:^ object was promoted in various way's: 
Ruoms for tho galkry of art w'ci'o especially designed in the Sinith- 
soniati building, a very valuable collection of prints and engniviiigs 
assembled by th^ Hon. George P. Marsh wiis purchased, a selection 
of casts was s&cunGd abroad^ and loan collections of paintings and 
sculpture were placed upon exhibition. In 1866 the prints were 
placed for temporary safe keeping in the Ijibr&ty of CongresSi, and 
in 1674* and again in 1879* various art objecis belonging to the 
Institution were deposited in the Corcoran Gallen’ of Art, which 
had been established a few^ years before. With Uio definite organi* 
nation of the AnttunLiI Museum^ art collections of various clas^ 
were securodT notably in the graphic arts* ceraniics^ metal^ lacquer 
work* ivories* ate. 

Suitable firrprcKjf quarters for the coileedons belonging to the 
Institution were suhsMiuently provided under a sjKcial appropria- 
tion by Congress* but their reenll was deferrod until 1896, when 
formal act ion in the matter was taken by the Board of Regents. 
Some of Oje prints, however, are still at the Library of Congress* 
and a few other works^ of art, tioUibly a large pain ling by Ilenlyi 
at the Corcoran Gallery. 

Wliile the title ^ Gallery of Art” may have wemed presumptuous 
for this small though relatively valuable collection, ^^ccTll events 
have jEistified tiie expectation that sooner or later the nation was 
certain to pof3Sies auch a gallery of genuine merit. Two benefactlon,s 
are to Iw recorded in the history of the past year* both far 
exceeding any pruviouis ones as to mark a distinctively new era 
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in the building up of the Natioiiel Gallery of Art, One of these 
v:m a gift fi'opij _Mr. Chark--^ K Freer, of Detroit, Mi eld gun; the 
other a btNjueiit from the late Harriet Lane JohnstorL, of Wn^liingtoa. 

THS: Airr collections of chahi.f^ l. 

Under date of ilanuary S, 1S05, Mr. Charleys K Freer, of I>eln>it, 
^Michigan, trauamittod to tlio Institution an oUer to bequeath or miike 
present conveyance of title to lib vat liable private art collections to 
the Smithsoninn Institution or the Government, under certain condi¬ 
tions, proposing iit the ^rnc time to provide for the constructionj 
after hb dentJi, of a building of appropriate design and proportion 
lo receive tJie csdlectionH, provided that the lii^Lituliun or the Govem- 
iiietiL would iiiidcrliike itii maintctiancc. Considerotion was given to 
this proposal by the Board of liegents at several meetu^gs, and on 
January 1^4, liJOB, the oifer was acoepted on terms idightiy modified 
by ilr. Freer^ as conveyed in a letter addrc^^^cd to iha President of 
the United States, as follows: 

WAS^n^OTO^T, D. C-K i3«?eia^ar 15 , 

To the PtitairiEsr: 

TunuU iiiL' to JT^ffrisat mj dlt^r to hdiu^satli my art cciHectlonsi to the $tnUli- 
jKOiEuti Institution or to tlio United Suite? Govoriiiuciit, and nl&o tti* loini ot 
la motiej tor the piirtMiRe of eonstruiL'llng o sultahte buildUiic tu whlcb 
to hiHiKe UiEitii. uijoii lln* tullovirlaif tenni: and oondlitlcTifl: 

First. The auin of $rpfi0.000 shall bo by my excciitora to the Roj^onta of 
the Soil tb?on lull Iiif^lUitLoii or the Uni led States Govenimoat iirompOy after 
my dceea^o, and ebnll be used fortliwltb for the couiitruetloa of a dreproof 
buildI d 4S conatHaiK] with the National the eouHlrtictloa of whldi 

tiEiB been reoeotly authorised, or lensomibly near theredu. 

Second. The Intflrlor of tida hDlldliifr ahull Ih; nrrnuijftl trlth epeelal r^mrCi 
for the ooiivenlence of stuclents and other? ili^lrnuis of im opiwrtiinlly for unlu? 
terrniacd study. A sullnblc spnoe jstuill be provEilr^ In whleh the Peacoch 
Room should be rfrereeleEl coiniilete. The whole lalerlor arniuj^tneut of tlie 
building alia 11 be a|a™J upon between the R^ntn nf the SniEtlxwiilnn Inatl- 
mtJon and cuyself within n reuaooablo tEn>e lifter the ncTertniioe of this offer. 

ThErd. The eallceUons, with auLb adilltlouB thereto ns shall be mnde during 
my lifetime, shall be deliverod by tnj cseeutora to the RegimtK 1 aimed lately 
after the hulldlng !b eoHKtruoted and ready to roeelve theuL 

Fourth- The oolleolLorLH and tbe buildings shall ite cared for and malatalned 
I^jrrietunlly by the Bmlllt^oniati Iu«tltutEon or the United Stalofi Govermuent at 
Its ovrn expense. 

Flflh. No adilitldn or deduction shall be lOFiile to the ofiHectlana uf(er my 
dentil, ojid nothlEi^^ el??e shall ever he exhibited with ihem, or lu the Bome 
hulhllag, nor ahull the wiSd eeUn'tlDiis^ or nay pa rt the roof, be rcnioviKl at any 
lime frons the Hald bulhlliig cxcefiE when necessary Por the piirtiotie of muklug 
reiiuErs or reuoviiitlonB in the huHding. 

Sirih. Nfp oluirge shall ever be made for adad^^lon to the bulldlug or for 
tlie prlvUepe nf exuiiilnltig or studying ibe eolUrtlous. 

Surenitu TJis^ ^xilleotlous and buEMLng jjball always heap my name Ui somo 
luodeat and appropriate form. 
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Td n^n of tLe I mm tipou tbe oottdStloai abore 

FxprefiwU Xa makii a I’ouvoji^abt^ of tbe tlMe to aalil col lections to tlii 

InatltutEoD or Cio^’armiioDt^ and a bofjiioirt of tiic mm of $^,000 for tlie 
bi|IMIfih% prorldod * 

1* Tile collocHortfl HhoU rammLn Ho mj- pwiaow^ton during my life; and Ln tOe 
thiAMisHloKi of luy oxfiMiaoi^ after my dentb tmtll iho oomiileHon of Uio bulMIng:. 

a. I Hhall Sijive tbe t-t^lit to nmliO such rutdltlons to tlip colleetJons os may 
WHtn to me ndvSj^ible Of iwi'es'^^iry foir tbe Improvemcot of tho oolloctloiiSK or 
ntiy of tbem. 

i Oil or before April neirt T will ffle wltli the oiTlrLiilA of the Suiltbrianlnti 
lo-ftlhitlon or tbe United States Government fi dcscrEpUTO lovoDloiy of tbo 
objects beioitj^lnir to tbe eoHlectlonS. 

4. noth T and my executors eball be free from any liability on nccoqnt of 
nny Inm In or danf^r tlint moy nccnie to tlie colIectlQni vrbJIe La my or tUelr 
eharce, o?en tbou^rb sucb loss or Injory shall occur by reason of uiy op tbelp 
neBliiTmce^ or tbe aej^'llgenes of my or tbeir servunts. agents or employ{MM, 

The exact form of tbe bEH^ne^t or gift, and the detads for earrying It tnta 
execnUon, are legal qaesdEnna that can be agreed njmn by eounsel represenUry^ 
die liiiitItTitlon or the Govemmenl and myself. 

t anif Hi lb great respect, very sincere iy yonm^ 

CiiAni-Es U LTaKHi, 

Folio wing is the resell iHion of acoeptancO| adopted by the Board 
on January S4j 1906: 

Tbe Koatd of Rejceiita, recognExlng Ibe great value to tbe people of the 
United Staten of the art collection so genoroualy offered by Siir. Charles 
of Uetrolt, i^LIcblgiin: 

That die Board of ftc^enta of Hie ^^lntt^s^Klnln^ Institution do hereby 
necept tbe temler of -Mr. to amke pre^iit I'ODveyanco to tbe tostltu- 

tloii of the title to bla ait ceUectiein, nnd to bcqncntb to the luHiltutlon 
the sum ef fbCUntxio for the egb^tmctlon of a fireproof building in wlileb to 
bouse It. under the teiimt m* ertaled la bi& connnnnlcnLlon to the Preflldeiit of 
die United f^tatem clabKl Th^reinticr lb, lOtXi- 

The toiiveyttiicij was finally executed on May in the follow¬ 

ing terms: 

Enow all men by these presentis that Cbirles r#. Freer, of the city ef Detroit, 
county ef Wayuen atiil Stale of Mieblgau, (larty of tivc first part fej? and lu 
ceimiderntiuti ef die imin of uuo dallar and of other valnnble consldemtlouii to 
him In hand palil by tlie ^nillltsonlan IhAtitiillen. an estnbllsbmeut crejit^^t by 
net of Congress, party of ttie second iMirt, llie receipt wbereof is mclcnnw ]ci.|geC 
lins bnrgaEncd aud sold^ and by these presents dof?s grunt and convey nnto ibe 
Fald party of the setond part, and unto Its snece^ors^ tbe art objects belonging 
to said party of die first pmrt and now In bis possesslou at No, Fcny mvenue 
enst^ li] die Hty of r>etroH* ^LLelilgnu, partlmilftrly oatiiTiernted Ln the prluled 
inventory hereto aftached ami msilo a pare hereof; to have and to bold the same 
unto the said party of die serotid prtrt. and Itn pucceswrm forever. 

Tbe sold lULTly of the first pnrt for hIniPMdf.. bis lielrm^ exccnloni and admlnlm- 
tmlors. does cDvenaot and Bigrec to and with the snld party of ihe secotid part, 
anil Its suiMsaers, lo warrant and defend the sale bereL^y made of Kii[il property* 
gTKMlK and ehidteitt unto the sftlil party of the scnind purt^ ood tty succe-sstjm, 
against all and every pem*a or fieriions wlmtAjuver. 
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This trsuafiM' ftmJ aflls is ujuito by Afild fnirty Chf tlic first ^wirt, nniH flcoepted 
by Batd piLTty ot ih^ vec-oiid n[iQn dio f^elUQwinK tennR nnd condltEDns, 

whlctb i^n* bsr^y to be blutllng iob|l^tto]i:ii upon the pfirtios tierctcr; 

L S&\tl fimt rmrty ahnll to paid pnrty of tho H?oond pjirE ond^r tbo 

terma of Ills laet iidit ntul tc^taiuAiit ttio imm of bundred tlioueimd doUEirs, 
whiiih 8b 11 ] I be piild by ibo U 0 ctitor« of PuSd imrty of iho first fwirt to H!\id 
[nirty of tbe ^ecoDd |nirt pfotordlv offer tlie dcoth of sntd IJ^lTty of tlio Cl rut 
part Snld sum pbnlJ bo tiflod furlhu ltli oftor tlic receipt fberoof by ajild tjnplj' 
or Ebe -iceoEHl part exeltislrely Lu tlio (^tiNtruotloEi aud equljuiiout of a. nri-pPOof 
build liLR winiieesed witb tbe or reosoiudily noiir tbereto, 

Plpoti II dito to lie furrilaboil by wild i mrty of tlje second r^irt, accordhiij to pin on 
otul KiJiH-iJlfatUofiH wiilcb sluill bo iiiemsl ujion ns fwon dpi uiny be dJler tbe date 
berepjj: beiivoea sfild fNsrty of Elm first part und ttio Repeuta of aald Itmltutloo; 
provJdijd lliai imy portloi] of said simi tbiit Bimll r^uiaio tmeLt|ioiided after a 
EuiEldliig plitnaed to tnho said sum for Its eonstruetion iind e<iulpnieiit Hball 
bo VO lieoii coiupletetl mny Iw iiwwl by snld Iphiltiitlon for pufiioMs eoDneoted 
witb sold building ai3d Us collection. Bukl buFIdlng sball tie ii.^ed oEcInsIvoly 
for ertorlcjf and cixUlbHln^ tlic objeeCa covered by OiIk liL^trunient and piicli 
oMw'Ep pH may bereafcor be tranNferred tiy m\d first part}' to saltl second party. 
Ill the oretil tbat plnus tiud s|K>n?IO«itLunfl arc not ngrooa opon prior to ttie 
dtjiOi of said flm putty, said building shall be constnietcd and e<iiilp|>ac| by 
fjiU! TURtltutEon with llie sinn so be^ neat hod vi'Uli speelaJ reiiard for the con- 
vonlcnro nf students eind oUutb de^^Erouii of an opporfurilty for uiilDtemipted 
study of ttie objects aoibttiL-v^l berennder A puI table spjii'e jdiall be provided In 
said bulbiliig (n wbicb tbe I'oacock Room aiontFooed In said ItiveiUory shall be 
re-eriwted eoinidot& 

2 . ^Id pnat tuarty may aild other H[»pn>prlate objects^ to be Bel^H^ted by tilm, 
to thoMi ontimeraied In wild Envtuuor}, juid rurli other obJecEs when tmiwferrcd 
to Raid secoTol jifirty shall bo subject In nil resiiects to the terraa and eoudltlons 
enunierattil In iMa iTi.'^lTiiJiieiiL 

a Tbo objeidj? eaibrared In ustd Inventory, with sueb additions tbororo ns 
shall bo mndo by Kidd first leirty durlnj^ liLii llfotlnie and tranaferr^J to wild 
pe^^oiid pnriyp felaill lie ileilvcfpd by the executors of said flrst party to Milrt: 
tEk^tlEntloEi la said buildlni^ lEnTiaMJlatcl>^ after tljo bulldLo]^ i?bnTI have been con¬ 
st nietfHt and roftily to rocclTo thorn. 

Tlw Jtolil liti 11(11 !JJJ, w!](?ii conrtni^ftd, iintl ihi* otijMts whf^a ilftllTfrwI. ttbAll 
be eiipcil for anti lunttitjilnH] porpeimjilly by utld setonil tjarlj-. or Jtn tfoewMon, 

At lt» owa eximiiitp, 

a. .\ftor Burti ilellTterr no uddltlpm utinll lw> mndo to siild obJ«:tB» nor hMii 
onr notion Im mnde therefrom, and tuj other ohjecla of any kind shod erer 
lH( I'sliibllcd III (wiuiecttoa with mid oipjwts. or In the mme bulMIngi aor Rhall 
lire mid ohjei-ln, or auy pan tlirivof, Iw removed nt nnjr fitne from sold build' 
Iftp, eseept when neewHary for the purpuae of maklnjif repnira or rcuoTATions in 
the building; 

fi, No ctuirge rhnll wer be mnde far ndnilAslon to the balltling iwr for the 
prli-lloge of exaniliilng or Rtudjlnit tire objectfl coatnincd therein. 

7. TIhi eolle(rtloR3 nnd hitltdiqg ahal! iilwa^e bent the oninu of mid first pnrly 
lu (»[ue modest end approfirlate fonu. 

ti. All objwte MTered by mid invemory nnd tij- mid Biibaequent iran.sferH 
iIiRlI remain In tho poBiumloti of mid first party during hlB llfetinie, and Lu ilw 
possesalon of hli* oxeeiitors afrer IiLb death until the mid building la full; «>q,. 
lii«t(!d. Snld fir*t party shall hare the right durlug hia lifetime to Juan any ef 
mid objects for uxhibitiou putiKuica, 
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fln?t party and h\s ^ji^cotorA sJinU bo free trom rtRy llnbnity nn 
omimxt Pf liny loss Id or dnoiiigo llnit tnny ncmie to tbe wlinl^ or nny of said 
ohjo^-bi liofore iha del Ivory tlioroof to mid second party, notwithsU^ndinj^ the 
fuL-t tbiLt mrh losis or dnnmgc may nocnic by of LEr or tbelr nopllgeiioe 

or the nogll^n^ of Ills? or tboJr oervnnla, j^Ronts or employeea. 

[t la tbe JutoiiUcHn uad tneanlng of tlio pnrUea hereto tbnt the title to the 
tibJeeU^ montlotied Jii rt>e Inventory ht^roto nttnched pifioes tmiiiMijitetj to mM 
Bccond ntul thut the title to nil obJiHtn wliMi niny bo added to those In 

iHiid Inventory mentioned, nnd which nmy tie covered by aulwMHjiteDt tmnsferw 
to said BeeoTiiT pirty, Rbnit pnsa Jnnnedintiilj to m\6 sceond party* o|ion the 
delivery to It of each iTiRtrumeDt of anlp^ucht transfer. 

In n^Itnraa wliereof tlic Raid pnrty of the first part hna boretinto *:et hU lianil 
and seal, and said pirty of ttie io^^oiid pirt Imii canned this lEL^Cirimient to tH^ 
executed In dnpllrmto by Its Attiog Beerelury amt Its seul to ho liproto alfixed, 
dlls Ofth dny of Mny* 1900. 

(SignoriJ Charles L, FaErji, fUEAr-] 

f^ajiTii^o^tiAft iWfiriTimoK, 
(Slgm.d> By rtictiAjpj^ RATftnujt^ 

Actini; 

Signed, aealed njnd delivored In pro3«viJCe of— 

(Slgnid^ HE^atnr fC. Botstto;?. (bcaj:.] 
(Slgnod) W* Hackett. [bpal.] 

The printed inventory which flccompanicd and wn -5 made ft part nf 
ihc nbove coiive^’nncc eTnimemtes dbove 2^5D object^ which may be 
briefly sumimirmd as follows: 

By flames Whistler* IIB paintinjG^ m oU. water color, and 

pastel; 100 druwingj? and aketcliea, S wood engraving COO etchings 
and dry points, 16|i liOiogruph-H. and all the decoi‘Dtioiia of the famoii:^ 
Peacock room. By tlia AmoricDti artists^ Dwight \\\ Tiyon, Tliomas 
Dewing, and Abbott H. Thnycr, GO paintings in oil, water color, 
IInd pastel. Of oiTcntnl pairitiTigs, a&S kakemono and tnakinioiio, 
121 screens and 53 panels^ by various masters of Japanese and Chinese 
schools, from the tenth to the nineteenth centuiy* including Eiriomin. 
Sesshus Sesson, Motonobu, Tanyii* Koyetsu, Sotnti^ii, Korin^ Kenyan, 
lloitsu, Okio, and llokii^oi; be^fldes 4 albums of Japanese art and 13 
Tibetnn paintings. Of oriental pottery, 05S pieces from Japan. 
China, Korea, Central A^ln., Pernia, and Arabia. Tlierc is also a 
small collect ion of ancient Chinese and Japanese bronzes and some 
lacquer %vork by Koyetsu, KorSn^ and Eitsuwo, 


THE Airr conijicnoK of Harriet la^e jotisston. 

Mrs. Harriet Lane Johnston, the niece of James Buchanan, who 
bad accompanied him when minister abroad and who was mistress 
of the Wliite House during his tern as President, had assembled at 
her home in Wasjiington sonio jm porta in works of an, including a 
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number of paintings by distinguished masters, and numiM'Oiis nrticlea 
of historical interest and value. Upon her decease on July 3, Ii>03, 

iL was foiincl that sho had boqiioatlicd this entire collection to the 
Corcoran Gallery of Art under certain specified conditions and sub* 
jeet to the provtsiof) “ that in the event that the Goveritment of the 
United States shall establish in tlie city of Wnshington a national 
art gallery that the said articles shall^ upon the et^tabliahment of said 
national nrt gnilcrr, be, by tlic said trustees of the Corcoran Gallecj 
of Art and their successors, delivered to the said national art ci¬ 
lery, and upon such delivery shall become the absolute property of 
the said nulioniil art gallery established by the United States.” 

'I'tie conditions were of aiich a cluiracter as lo cause the Corcoran 
Gallery to decline the bef|iiest. From what has subsequently l»ecu 
learned Mi^. Johnston seems not to have been awwre that ihe Smith* 
soninn Institution had been narncti us the depository for the objects 
of art belonging to tlie nation, possibly from the fact that it liud 
never been formally designnted as the Xalinual Gallery of Art. 

The eseentors of the will, although desiring to carry out its I'nteot 
and render possible the maintenance of the collection in its integrity 
in Washington, felt themselves without authority to award it to the 
Smithsonian Institution under the circuiiistance;!, and the Congress 
then in session (10O3-t) was too near its dose to secure what was 
then deemed nccOfisary legislation, although an appropriate resolu¬ 
tion was introduced in the Senate. 

The OJinual message of President Hoosevelt to the Fifty-eighth Con¬ 
gress, third session (dated December C, ISJOl), contains the following 
danse: 

The eollrcttoaB of art contMupIateO In Eoctloo WW nf the Uevl-ted Statutes 
sUoula be Oesignnteil and estnbltahed na n national gitllor? of art. And the Rmltb- 
Aottlan loctmitlDii Aboutcl tie auttuirlxed to accept auy ndditlouB to said ooheciJou 
that niHy be received by ^ft. beiiuest, or devtoe. 

Xo action followed m Congress, but the executors of the Johnston 
estate still feeling it incumbent upon them lo prevent the disposal 
of the collection by sale, filed a suit on February 7, ISO-i, in the su¬ 
preme court of the District of Colombia, asking a con.<dniction of 
certain doubtful clauses in the testament. By direction of the 
Prcaident, the Attorney-Gcncrnl, on behalf of the United States, on 
Fehninry 10, 1905, entered its appearance in the suit, daiming an 
interest in tlie matter. 

It is understood that all the legatees under the w ill agreed to the con¬ 
tention of the Govemment except the Harriet Latio Home, of Balti- 
nioro, founded bj' Mrs. Johnston, which had an interest in the 
reoidnary estate, and which, from a sense of obligation to a public 
charity, deemed a judicial decision ocoiissary, although some of tlie 
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tnistcos of the Home were in favor of having the objects kept to- 
IJeUiET as a perpetuiil memorial to their deceased rsinlivo and friend. 
On October 23, 1905, the Government filed its full an»swer to the bill 
of the Iliirrict Lane iroino and iU further petition that the Unitai 
States be declflo^ to have established a Natioiiai Ait Gallery at nnd 
in connection Mitb the Smithsonian Xisstitution. Testimony was sub* 
mitted on tlic part of the XnsLitntion before an escaminer on June S, 
790e. The decision was favorable to the Inslitutioo, and the decree of 
the court is of exceptional importance, sinoa it definitely establishes 
the fact that the collection of art contcinpJnted in the fond a mental 
act is the Katiomil Gallery of Art within Uie meaning and intent of 
the law. 

The full text of the decree is us follows: 


la Tne Soi-BeMi CousT or tue Oisiaicr of Columhia. 


I>, K. Este Fisjieji, *wd oTiJtns. Eiccbtom amo 
Trusrti'es miili-r the Last WUl end Teslaiueiit of 
Harriet Lain- dotinatou, deceaJied, 

ti. 

tUoRTET Lank Hour nui l:trAi.m Cnjuioen es DAtTi' 
mori* Clitj, and olhertf, 


r^tmUy, No. f 


Doe. 


Tills caaw minlaK on for henrlna la r«nect to tiie subj«<rt tnntters sot forth 
III theTbirtccntt Patnarapb of the BUI of Coaiplalat; the oUeEatlons of the iiald 
Iitirnsrapli, ilw Answers thereto uf the Bcverei] DcfendantB. ibe proriaioua of tlw 
ijiwt IVIU and Testament acd of Uh? eevoroJ codicils theioto of tho Testatrix, 
Harriet Lftttp Jobustoti, RDd the testimony taken on hehnlf of the UnltHl States 
of America In supiairt of Its snswer to the ollegntlons of the said thirteenth 
para^niiili of tho Dill of Ooinplaiiit, havlrij; been by tho Conn, (after ar^ment 
of wunsel for the United Btntea of Aroerka ond for the Defendant tbs Harriet 
fauie Home for Invitpil Cblldreo of Raltlmore City, thf tee Id nary legatee and 
dovtsec iintncd in the Hjild Last WtJJ nod Testaniont of Hie eatil Tcatatrlx) fully 

It K thereforii, on th!a (lay of 3u\j, Ib the lOOft, br tlio 

Bopn^ino Court of tho of Cohimblit, eUtlog ta and by tbe 

fcitiMwriter tliertsor, adJuJgtjd. or^l^^red eiihI doermL 
Tbnt tb&ro iws be&n Uy tbe Steitos of Amerlofl Sn tlie CItj 

of WaRbltigion n Notloiijit Art Gnller>% wiibln tlie scope nnd luoiirilng of tluit 
(]Rrt of tbe codicil benrloR dJitG ApHI 1002. miido hj tbe mhl HiiirEci lAiuie 
Johiudoii to her Lost Will niiil Tontnincnt, iu ibo prcHceedlBgri lu this coee coofi^ 
tioneil. wltereln sbo gure iiiiil bE}4iiicethod tbe pliiturtsa, mloljitureii nnd olLn-r 
to tbe Trsistwa of tLc CmtHHB GnlJer>^ of Art, nnd In the oreiit of 
tiie OorenuDQnt estnbllsblng In the City of vviiahltigton ii National Art Gallevy, 
tben that tbe aitEd plctores ana other nrttelca Above mentronoil fiboold be de^ 
llvcred to the said NAtEonnJ Art Galtery nnd bccoine Ita projjcrty; end that tbe 
t'Bid Nfitleiial Art Gallery la tbe National Art Gnilefy c^tnbll^hctl by tho Cnltctl 
ef Aiuerlesi nt, and In conaectloii with, the S^mlUisonlno iBEdituttoo IochIlhI 
In tbe DJfitrlrt of Colnniblfl nnd described In Elie Aet i>f Cobrtckk t-ntFtled m Aet 
tJfl cstehlbOi the Siuitbeonlun lo^iitoUob'' for tbe tneren^ uud UlGTyiploa u£ 
BU 190^-- 3 
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Knowledge airwo^ iepi 1+ ftppwvftl Au^mist 10, lM6i, 0 Stul L. lOSv (TStle LXXiri, 
Section &57!> R. S, U. nnil the ffatj^oeiat AkXm of Consnm atuuiiasitory 
thereof: R^d It Ifl further &djtlilsed, ordered and decreoil* tltat tho TJnUctl Stiitoa 
of Americfi la entitled to demiiud anil recetTe from the Burvlvinjtr Esi-^niton* of 
the aald ilrirriet Leno JohnatoHr the ComiklnlijLintts named In the BLU of Com- 
irlaEnt In Ibis ease* all of the almfe mentioned pktitrea^ lutleles of HCulpture+ 
eugravlnKH^ mluhiliire* aod other nrtlelcsn the miuo to be and Uocotho ji t^art 
of the said Nattonal Art GoUcry so established by the United States of America 
at and In connection with, the raild StulLhsonian InetltdilocL 
jVnd whereas, the eald Te^tatrlit Harriet Td:iiiie John^tna, In heijacath¬ 
ing tho said pictures and otb^ artk'les to the Trustors of the Corcoran 
Gallery of Art In and by the oodlell hereinbefore mentltniod to her Bald 
Will, made li ft eondStion of the said bequest that the said articles abooEd 
tw bept toKcflkcr In a room provided for the purpose, Bhd to he d^IgtuiEcd 
A& tlie "Unrrlct Lnno Johnston Collection;’^ and wbereAK U Is apparent 
tliflt It WRM the design of tlie flftid Testatrli If the said ptclnrw and oGier 
articles beilueiitnoli In tBianeetion with the tHirae abould belonK to, and become 
B part of the National Art Gnllcty eatabllshM In the City of Wushlnpton 
by the United States of Atnerlcft, that the nljove mentioned provE-ilon for 
llic keeping together In a room all of the aoEd articles so iTe^iueatlied, and 
thnt the annie ebonld he dii'^lgnfttetl a? the ^ Barrlct lane JoboKton Col)^ 
tion ” (pri’^rllTOd as tl^e condition ti|>un whleli the fuinie stiauld hetome ttie 
proi^erty of tbe Tninteea of the Corecran Gallery of Art) phonld la? ihe 
condllion upon whEeb thoy should becoitke part of the Notional Art Gallery 
established by the United States of Acnorlen, 

Now Lboreforo, it la further adjudgifd, ordered nod decreed^ ns a cuiniltlon 
npon which the title of tbp United States of America Bhull be noniilred In the 
A£ld plctiirea and other articles bereinbefote mehtlftoed, that the same ^hnll 
alt be kept^ ao as to form one distinct collectioti, In otic ball or room in 
one of tlK buildings of the SmithianInil IftstltutioftT the Be^cml clasfie^ of 
the B^ld nrtir.^left being mranned nnd loc;dPd tu anld linll or rnom according 
to the bwt Judgment of tbe Secretary of tbe Smitheonlan Lnstltatlon: and 
that in au appropriate, prom Incut and perinnnent way, the said Collect Ion 
Bhnll be dcKlfuated and declnred to he tbe " Kftrrlet Lane Johnston CollectI opl'* 
And it In furl her adjudged^ ordered and decreed, that the costa of the pro¬ 
ceedings In this ciiKe Ln coTmectioij with ttiis decree Bhnll be paid by the coni' 
plaimiEit^ as Executors of Harriet Uftuc Johnston, dceeftseil 

Wetcdcll P+ STAvrOBO, JwtUco. 

II result of this decree the Harriet Lane Johiu^ion collection vrn^ 
dclircri!^J to the institution on AuguirL 3^ 11?06. It copsisf^i of 31 
pipce;^ nnd comprises, ticsTdc^ works of art, several intpre.^ting histor¬ 
ical objects. Among the paintings are a [lumber by ’well-known 
ma>tet^ whose pr<H:luctiop$ are now difficult if not impossible to 
obtain^ The Ibt is as follows: Painting, Madonna and Child, by 
Bernardino Luioi; painting. Madonna and Child, ftftr.r Correggioi 
portrait of Lidy Essl^x as Jiiliisl, by Sir Thomas Liiwretiee; ponrait 
of ML«!$ Kirkpatrick* by Hcorge Romney* poiirail of Mrs, Abington, 
by Jolin lIoppiuH-; port mi t of Mrs, Hiitnmond* by Sir iToshua 
HevnoldB; portrait of Miiss Murray, by Sir William Bwchoy: paint- 
Ljg, The Valley I'atTji, by John Cortstahle; portruit of the Prince of 
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Wales (King Edward VII) at the time of his visit to the tJritcd 
Slates, by Sir John Watson Gordon; porti-nit of Josepha Boi'gdrt, 
by Francis Ponrbous, the younger; pcii-lrnit of Madam Tiilp, by 
Janssens; painting, a stiwt a.-ene in Tmlia. by K L. Weeks; piiint 
iiig, ** lndci>ciidencG,'’ by 3Ieyer; u valiistble siiinll TEomaii 
an old engraving i>f John Hampden; painling, President Buclutiiiin 
and I he Prince of Wales (King Edward Vil) with his suite, the 
Cabinet, and otliera, at the tonib of Washington, Silouiit Vernon, by 
Thomas Rossiter; portrait of President Buchanan, by Eichholtz; 
miinaturc of President Buchanan, by Henry lifoivn; marble bust 
of President Buchanan, by Dexter; marble bust of Mr. Johnston, hy 
Bhinehnrt; portrait of James Buchanan Johnston, by Harper Pon- 
niijgton:; marble Cupid, the likeness of Henry E. Johnston when 3 
years old, by Bhineluirl; the first mcssjigc sent over the Atlantic 
cable, from Queen Victoria to President Biichannn, and the reply by 
the latter; silver medal commemorative of the marriage of Victoria, 
IVinccss HovbI of England, to Fretlerick Willia 111^ Grown Prioee of 
Gmnany, with a letter of transmittal from 11. R. IL iVibert, Prince 
Consort, to President Buchanan ; letter to President Buchauun fmm 
the Pniiee of Wales ( King Edw ard VII Jj, transmitting his port rait ; 
two autograph letiera from Queen Victoria to President Buehunnn, 
relating to the visit of iho Prince of Wales bo the United States, 
dated Juno 03 and MoveiiilM>r 10, iSfiO; photograph of Queen Vic^ 
toria, with autograph signature and date “ 1808,” presented by the 
Queen to Mrs. Johnston; giivel used at tlie Cincinnati convention, 
June, 185fi, at which Biiehnnan was nominated for the Prcsidencv; 
Biftle on which Buchuiiun took the oath of office as Preadent, March 
4, 1857. 

JJATIONAL MUSEmi, 

The Nattotial Museum is carrying on its operations as efTectivnlv as 
frossible, though two olisuiclcs have for many years stood in dm way 
of perfecting its eoiidition—^lack of space and an ini'iifficient stalf. 
The first of these will soon be removed, and it is hojied that action 
On the other will not long be delayed. 

The granite structure now being erivtcii will be muiiumental in 
diarncter and oover a larger area than any other Government build¬ 
ing in the eity except the Capitol. Its four stories will comain 
nearly 10 acres of floor space, which has been laid out to meet the 
several requirejnents of exhibition, storage, and workrooms. Two 
yeara have elapsed sinew the ground was broken, and in view of ocr- 
tain uriuvoidable delays another like piuiod will prolmljly be coii- 
smiied in its completion, but ihis loiigth of time can not be regarded 
as cxcx-iiAive, couaideritig the massive diarecter of the building and 
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the superior quality of the materials and workmanship whidi enter 
into its constructioiL 

The rapid growth of the national collections k only what wjis lo ho 
cspeoted in a country so oxLeiii-:ivo and of such exceeding vrealth of 
re,4ources id its natunil products, in its aborigines, ond in the activi¬ 
ties of its civili/.aiion. The illustration of all of thctio fields was 
contomplaied m the original plan of orgiLniantiori, and contributions 
relating to them all have been pouring in for more lhan fifty _vears* 

The Museum has never had an adequate amount of space at any 
p 4 "riod in its history, not even when it begun to occupy its pri-i^sut 
iirick buildings since collections of sufficient extent lo fill it were 
jd ready on hand- The n ecu mn hit ton of maleriul has gone nii still 
more riipitlly in recent years, taxing to UtC utmost tlie eiif^rgics of the 
^niall statf to insure ita preservation. The public halls are conse- 
qiiontly more utilised for storage than for exhibition» and visitors 
find it difficult to circulate among the cases* The laboratorie?! offer 
M-ant space for the eiaminjition of specimens, and several rented 
buildings arc completely tilled with collections of great value. 

The ncqnisitious of the pujit year have amounted to over a quiiHor 
of a million specimens, pertaining to practically all of the jHiilijrcts 
compri^l in the mnsoum dassificiition* They were derived fi-om a 
variety ot sources and largely by transfer from the fiovcm- 
ment surveys. The number of private donations and exchangcii was 
very large, iind OHO of the former was of unusual extent and valn^ 
It consirited of a collection of 75,000 specimens of T^pidoptora frnin 
North and South Americai inchiding many types and rare s|>ecies, 
a^^^sembled by Mr. William Sebaus and by him gieneroiisly plT■^'el 1 l^!id 
to the National Museum^ 

In connection with the work of classifying Hie cnliectiutis I he 
assistanUii and eollaborators have made many important contriln^ 
tions to science^ and tlie several publications of the year in which 
these wei« printed are fully np to the standard so long maintained. 
From the duplicates rciX^nlly separated from the reserve collections 
nearly SO,000 specimens, made up into about were distribuled 

to scliools and collegiis in the inlerci't of education. 

BtTEEAU OF AMERICAN ETIIXfJl/KIY, 

The fiehl investigations by the Bureau of Anici-icjin EHiiiotniry 
related to the Indians of Oregon. Colorado, Xew Mexico, huliuTi 
Territory, Oklahoma, Ppnnmdiania, iind EJorSdii. but wen? not hs^ 
extensive as usual WciuiHJof the amount of work required to U* done 
at the iiflii'/e in ’^V'ashingtonp d'he preparation of iueiiliiscc i|it und 
reaiiing of prcMifs for the Tlandlinnk of the Indians tHtuijiiwl tin; 
attention of moat of the muniboi^ of the staff and of several e.xpertJ^ 
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ContifK'tPfl wUU othtjr estnbltf^hmeiits for shorter or lonfjpr peri oris 
tliroiighout tlie yiMir. Tlib large work, which has often Infcn 
to in past reports, will be pracUcnlly a resume of all that is known 
regarding the aboiigiiius r>f the United States, bused upon infonnu* 
lion from every possible source, iiidnding the unpublished retards of 
the Bureau. 

The matter is arranoiHl alphabetically for ooavenietioa of n'fcr- 
enoe, and the two octavo vrtliurtes of whicli it will consist will bo pro¬ 
fusely il hi sinned. l<'rom the point of view of general interest it 
will be the most important publication which the Bureau has issued. 
Tlie correcting of the proofs of the first volume was iieai'ing comple¬ 
tion at the dose of the year. 

Coniijtleriihlc piogitss was also made on the Handbook of Indian 
Languages, tlie main part of which will consist of sketches of sixteen 
.American langniigii?!?, and reports and bulletins relating to a mun- 
ber of other subjects were completed or in course of preparation. 

B Ith a view to assislirig the OeparttueiiLs of the (Jovernment liav- 
ing custody of the public domain in tlie prcsei'nidon of American 
antiquities, under the provisions of Liie fict of Congnjss approved 
June fi, IPOfi, the Bui'cau has been active in compiling a eai'd cotn- 
logiie of ardivological sites, especinlly the ruined pueblos and difi 
dwellings, and has made good progre.'B in tlie preparation of a scricfi 
of bnlletins giving infnniintion concerning these antiquities. 

INTEBXATTf)N AL EXCH A NQES- 


The InU'i'iialioiiLiI Rxcbiingc Service, initiated by tJia Sniitksonian 
Institution in the early years of its exUUmoe, for the interchiingr 
of scientific puhlications la'tween learned societies and iiidiTidunlH 
in the United States and those of foreign countries, and later desig¬ 
nated by the United States Government as the agency for the 
transmission of sets of olficial documents to selected depositories 
ihroiiglioiit the world, has elfectuiilly discharged the comini.'oiions 
intrusted to it. Of the uiaximiim limit of 100 copies of all (iuv- 
enimcnt publications, milliorized by law to bo distrilmted under 
tJie direction of the Library of Cougrefia, from time to time, to 
important govcimmenta] libraries in Eum^ican and other ooiintrit'ti, 
SO complete or partial sets have now been assigned and arc being 
transmitted by the exchange servioo to their respective destinations. 
Additional jmblic documents, issued from month to month, are 
forwarded proiiijily to the various depositories. 

The Institution lias continued its endeavor, through the proper 
channels, to secure the fullest cooperation on the part of all civilixeil 
goverumentB in reciprocally receiving and distributing within their 
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own borders truiL’^-niksioiL'; from the United States and m dispatub¬ 
ing to tbia coujjLtj similar sendings from its own sdontitic mid 
educational institutions and citii^wiK- Some important rJianges in 
connection with the rlelniLs of tkifi service have been made during 
the year I which have rcMultecl in greater dispiilch and efficiency. 

Steps have recently been taken through wJiich it is hoped that the 
British Government may c^^tablish a bureau of its own^ thus rdieving 
the Smithsonian In^tituijon from maintjtining a s[)ccial agency in 
London for the reoeipt and dtsitibaUon of e^vclxuiig^ with Great 
Britain. 

It is gratifying to state that thrcntgli the efforts of tho Hon. W, W, 
Rocklkitlf American minister at Peking, the long-pending axclninge 
negoliaiiotis w'ith Cl kina have heen broitglit to a successful ooncln- 
aion, tike Shanghai bureau of foreign affairs having been de^igriLkUNi 
as the representative of the Chinese Government in this mutter^ 
Efforts ere lieing made to r&siime exdiange relations with Korcti* the 
transmissions to that country having been carried on hereto fore 
through ihe courtesy of the Russian commission of internalional 
e^cdiaiigi^s at St. Ptilersburgj 

ThnHigli the offices of the Department of State and of the Ameri- 
inm minister at Home, the exoiiange service between Italy and the 
United States has bwn placed upon & more effieient basis. The 
government of Louren^o Marquee has been added to the countries to 
iweive full sets of official doeuiuents, in exchange for which tlie 
authorities of Portuguese East Afi-ica are to send to the United 
Stat^ not onJy the publications of Loureiico Marcpiez:, but also tliose 
<pf the province of ^lozuinbique and of different cluirtercd oompzmies. 

The total weiglkt uf packagics handled by the Intemaiiona] 
Exchanges for the year waa 4715009 pounds, and the nurikber of cor¬ 
respondents throikghout the world has reached 56,4I t, an increiLse of 
4.4^4 over the preceding year. 

, I record with regret tJie death on June 23, laofi, of Dr. Joseph 
von Korosy. who bad served as exdiango agent of the Tustitiilioii at 
Budapest, Hungary* since ISOT. lie was the first agnnt of the In- 
stitntiou for tikut ooiintry* and bad taken special ititei-est in tike 
work, materifllly increasing tlic numUr of puckagus received from 
correspoudcists in Hungary. Mr. Julius Pibler was appointed, tem¬ 
porarily, to snicceed him. 

Owing to the death of Dn Paul I^everkuhn, dirt'ctor of the stueik- 
Ufic institutions and lihrary of His Royal Highness the Prince uf 
Bulgaria, the transmission of excliangi^is to that country has 
tern por a lily su:^|ku]kded, but it is uxiwxjted that it will 59001 1 lie 
resuiikcd* 
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NATIONAL ZOOLOGICAL PARK 

In administeriDg the sffnirs of the Nfttionjil Zoological Park, the 
purposes defined by Congress in the act of organization, namely^ 
the advancement of science and the instruction and recreation of 
the people, been kept constantly in view, though on account 

of insufficient funds it has been impossible to promote these aims 
to the extent desired* It ig hoped that this condition will be rec¬ 
tified in the near futurct but that the park is already an assured 
success and that its object are well appreciated is evidenoed by 
the large number of visitors, whlchi during (he past year, exceeded 
half a million. 

Ezlrcme care has been taken to pres^-rve its very picturesque 
natural features, and fonning, as it docs, an essential part of the 
cjcten-^ive parking system of tfie JiiMk Creek Vallejj the maiiite^ 
iiBJica of its driveways and [mihs has been the subject of constant 
attention, 

Tlic inadequacy of the appropriations for the proper eqiiipnient 
of the park has made it neecsi^ary to exercise an unwise economy in 
the conslrucfion of its buildings and other shelters, the majority 
of which are of a cheap and teni|ii>niry clinmctor. and sooner or later 
must be replaced. Hie large building lately plunned on a substan’^ 
tial and permanent baj^is has now lieen in course of erection during 
tliree years, win re only small annual allotments could tw assigned to 
t!ic purpot^. and its completion must Await the approprialion for 
1907. 

Among the pressing needs is a small buildings with outlying yards^ 
which can be used as a hcK^pital and quarantine for sick animals and 
also serve as a pathological and anatomical laborstoryj in partial 
furlherance of the primary object of the park—fhe advancement of 
science. It is hoped that funds can be spartMl to begin upon this 
structure* the inipuruuice of whidi is very great, during the ensuing 
year* 

The economy of eslablishing a central heating plant has long been 
recognized* but this feature has also been delayed for the reasons 
ulready stilted. A beginning was made, however, during the past 
veurT tJio boilers being placed in an extcnsiori of the temporary^ work¬ 
shop and coniieclions made with the thrBo nearest buildings. 

Congress has recently aiilhorized the constniction of streets at 
short distances from thn western and southeiL^'tcm boimdnries of 
the park, and it seiutLs especially desirable that the mlervening strips 
of laud be purchased for addition to the park. On one side the 
projecled street is close to the edge of a 5 teep slope withiu the park, 
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while oil tiif]! iither Jhe hack yards uf hmi.^ would extend to the 
park fence. TJie streets in qiie^tion waidd form more appropriate 
boundaries than now exist in ihom directiom?, and the acquii^eiiiejit 
uf Ihe liind would help to preserve the netitml beeutlc? of the park. 

Ihe ttiimber of aniimds in ihe park «t the close of the year Wiis 
1,272, of which 505 were mtiinnials, 613 IdrdB, end 130 reptiles. 

It is gratifying to record the cod tin tied eooperjillon of the Depart- 
mtait of State, (hrough its repivjsentativca abroad, in the acquisi¬ 
tion by gift or exchange of a iiumlicr of rare animals from various 
parts of the world. 

ASTROPIIYSICAL OBSKliVATORY, 

This Observatory was established at the instance of tltc late Sec¬ 
retary Lungley, who acted as its Director, and waa intended to 
render possible tho continuation of the epodi-inaking ro-seardics 
which he initiated at AUcglieny while in charge of the obscrm1<try 
there. Mr, C. G. Abbot, his principal assistnnt for a uumber of 
yeiira, has been designated temporarily a^ acting director. 

The buildings of ihe Observatory, though of a lemporary char¬ 
acter, have been kept in good repair, and the inclosure surrounding 
Uicin has been enlarged to meet additional reqiiiremcnts of space. 
As a measure of protection, a small fireproof shclfer has been 
erected in the northeast corner of the inclosiirc to contain tl)C storage 
batteries and an altcmating current gencriitor and to servo ns a 
distributing center for the electrical currents used in the Obriervalorv. 
Con tinned attention has Iwmi given to the improvemeitt of the ap¬ 
paratus, with the object of adapting it more effretnidly to the 
rescitrehes wliich are prosecuted and of increasing its delicacy and 
precision. 

Tlie invetii^^tions of the Observatory have been condiiclcd along 
lines of definite research, and much imporhint iiifurmation relating 
to solar radiation and to the tnm>parimcy of the earth's ntmosplirre 
and the sun’s envelope has been collected. During the past year, an 
for some lime previously, the work has b«>cn steadily directs! with 
the aim of securing data in rc^rd to the suspected variability of 
tho sun. As explained in iJie last report, arningcmeDts were made 
in the spring of 1605 to secure serite of observations at a high alti¬ 
tude under superior atmospheric conditions^ the work being also 
continued at Washington during tiie same period. This was rendered 
piwable through the courtesy of tho Camogie Tnsiitution and the 
invitation of Prof. George E. Hale, director of its newly c-^tablLshed 

observatory for solar i^rch on Moimt ^Vilaou, in soutliern Cali¬ 
fornia. 
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The Sniithsoniaii party^ m charge of Mr. C. G. Abbot, and 
equipped with the necessary appamtua^ ^cachc^d Mount Wilson in 
May and remained there until the latter part of October, 1905. The 
weather conditions remained excellent throughout most of the season, 
permitting the work to go on nninterrupledly. Agaiu, in May, 1906, 
Mr. Abbot returned to Mount Wilson, where his observations are 
expected to continue over a somewhat longer period. 

Sufficient material has been assembleci since the publication of the 
first volume of tho Annals of the Astrophyeical Observatory to war- 
nint the issuing of a second volume, the preparation of which is now 
in progress. 

Respectfully submitted. 

Itirii.^RD Ratiihitk, 

Acting S 4 or£ULrg of the Stnitheoniaii inatUution, 
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REt'OflT ON Tim UNITKD STATES NA'ITONAL areSElTM- 

Tbs ETeflteirt interest contlimsjfi to tbe eaturtniction at the neiiV 

^fxiMeiiin for wlilrli tlio frtonud ’irils liroken In Jane, 19(M- The faSJnn* 

of ciMlfiln of tbe to Kuptily ffranUe as rapbUy rs wna eipected bnp 

i^flUBed delny in the erertlEm of Uu? outer wallfli but othf.wlae good 
Inia been mtielo, ninl nt the doJie of the year the ImsenienPwnlls^ ns well ns The 
hemry alDeel fmtnew^^fk and brTek arebea for the maEn floor, were ai^proiudiEn^ 
rtiln|i3et(otL 

Until the new boEcllng Is ready for oeciipn.n<7 the nattoDEil: oolEoetlonii must 
roiitintie to biHX»ire moro crowded each yenr^ but tbe tutarral la now too abort 
to tKrcaalon mucb conecrii regarding their anfetj. Tlie staflf conld^ liowovor, be 
In^rea^^d to some extent with great ndvRTiiage at this tlme+ esru^^lnSly In riow 
of tbe tnaoy pnepamtiona essential to the transfer of collections, auJ the Impor- 
tani'p. of placing the salnries of employeea on the anmo baBla as In the Eioeutlve 
D0|)4irt;iienta can not be too strongly enipiiEiRiKod. 

The Pnoffl on tlie prefiont Mnsenm building remain tn as acrlotw a conillUon 
aj ever, notwlthahL tiding Uie ejttciialve retialri^ made and the cuin^taiit oversight 
to wbirb they have been aubJecteC Every expinlEeut tbuw fjir applied ba^ 
failed to accompitflb Its pun^ORO^ tn all heavy rains tbe leaks still prevail to 
an Aloniiliixfi degree. Driven ihiiJi to draallc menKiirea plans were drawn up 
and partial contmotii ontorciL upon before tbe cloi$e of ttie yeoTt wdicrehj all the 
present nialu roofs will be removed and replaced by metal roofs of the Last 
qnallty, without tbe necessity of greatly disturbing the contents of the oyblhl- 
tlon hall* below. Under tbe enrrent rate of apprnprlfitlon for build Eng repalrft 
tbe work wlU haTe to be esteudwi over two or three years, but in the end the 
cOTorIng of the hutlillng will be In oven bettor condition than w'hen it was 
first put on. 

While the build tug U couittnirte<i entirely of fl reproof materials, yot Its con¬ 
tents, nov.^ much erow'dcd, aro to a large extent combust lido. The dividing walla 
between the dllTerent halls, courts, nnd rnT^ges are, nioreover, plernv^ with 
Itirge openlugs reaching nearly to the roof, wbJeli niake^ of the huilding pmet!- 
caLly one Large room over 2 acres In extenL All bough every known precaution 
for the ileEectton and extlngulsliliig of a fire hioi intrvsiuced. atlll It hm 
been decmeil priidont to Isolate the seveml halts by fHlbig in the oficniikgs with 
fireproof muterEot. and some prll^^^^ in this dirc^.-tion hriii been made bofore 
the end of tbe year* 

With such exceptiouEt is have been menUoued tlie Muscniin wns never In 
good s f?ondltlDU as it Is ti>4ay. Ijupruv^itjrits are lo ho iiute^l In tlie oxblhltlon 
lialls^ In the n^erve storage. And In tlio Inborn lories and iilhoo*. tt Is the 
overcrowding and the nwessEty of trusting to ontinide ston^ge fuf the keeplaig of 
valunhio collections wLleb now gives tbe most concern. 
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The nnmTwr of Fjwcliik»iR adiletl to ttie collcctioiw wrm ever Ji rjunH^T of :i 
mJIlLwH, cllTklai UEIID3IJS Eubjctr» \ini\vr thra! dep^irtiyeiits wf [hct .\rusf-iin3 
alwHit 0# followa: ADtbmjX)]Di^% SjOOO \ WtuloKy. 227.(XlO; eeolu^*, 2^1.000. 

The hiOTt TRlanble sSn^lc coEitrnibtlQb, find! of the Inr^^t ever rei-clvefl 
by tbo tNrprtrtment of Bldlue:>% the Gift from .Mr. wnHum Sthnim of hln 
CDllodlou of Nortli nnd South Atuerldno lepldoptem, coubilutiijt AOOO f^podnwjiw 
aod b frery lairKo nuiribor of type« ohd tane opcdes. Dr, W, L* Abbott, ivtHi Ih 
F tlll ffliiLLEiuKbG Ills Euvf^tlgatfons In tbo MiiInyRtun region, presen tin]. 

M iismiK the edtEre reanlls of hJjs yonr’e field work, cumprlKlnK n Tory hir^ 
amoniit of hnijortunt materia] chteny from Enguao and NIafl lalnnda, 
Borneo, and ueetern Sumatra. The subjoete mainly ret^reHented am otbnolcj^% 
phyajrca] anLbtt^logy, luiiiofimlci, and other verlehratc ttnlmnla. From Uule- 
knowu locfllitiei In the Bonthwefliem part of the Vuli^i State*, estwolully the 
Terrltorieiii of Aiisona and Mcilpo, colectloiiA \n othnolojEtJ' jintl itft^JieoIoGy 
to the eitent of seveni] thonband e^lnieiis were obtained iliruiigli ^itpliini- 
lloba by Dr. W^iUer Ilouj^ch, of the ^Ineeum Etnfft lu conjurtotlon with Sfr, F. G. 
Oaten, of Paaadehu, Cftllfomia^ atid by meijil>era of the Hnremi of Aiuericnn F]th- 
Urology, aijiJiy adiUtluna were nmdo to the rhilipptoe collection qf eUmoKoj;? 
Keenned at the Ijiulslnno Fnreha^e and bnporhitit apeeitneiiA in 

arcbeolDgy were received from Japan, Franco, Algorlu, amth Aiiierlca, mul 
ih!3t(ea 

Tlie Mnseum hm been for Bcrnte time assemblLn^ a ChniprolienRlvc entleetJon 
of Kmnll arms, with the aid and cooperation of the Detiurtiiieiita of ^'ar and 
of the Nn\'y- Appreciating the Interest tfkkcn here In tbla spEiject. the 
United States C(trlp|il|-e Company, of Inkwell, Mosanchn^ietlap bum most genor- 
OttflJj deposited Its fijileiidEd Borlca n( plccos, the fliieid nnd mmt coinrdote 
colJectloo of Its kind [ri the United States. Ilegloning with the eonmioii 
tH>w snd croBibow, all tj"p]«il featorea In the inecbanicai development of 
itevlces for thro win j 5 iProJectlLes arc repre^cnttHl, ilown to tbo mmt perfect 
gun and pistol of modem times. The dl^Uky casefl In which tliiwe ImpleiiJcnU 
ore shown, 33 In number, were supplied by the eointfany, and ar* eAcvlleutlj^ 
well adapted for lb& pnrikwie. To ibo colleetkm of ncroplan.es have twen 
lidded originals of the LIHi^nthal and tlargnive Uyliig machine^ and K4-verul 
modeJa used by Mr. Ch^tave Cliaoote lu his carper]mentH on thin rn.i|jjccL 

The colJectton of ghtfisware btis been greatly enriched by n gift ff^jm the 
\Abby Glfiss Ckimpaiiy of many pieces nnd tools llliujctnitlng Uie enlJnj |>n.H.T«w 
of making cut glaas, rmm the raw matuftFa to the hnished nTttelc, Gjc Initer 
comprIsEug exqnlsEtc examples of tbeir workmnnsMp, Tn |H>ttcr>-, also, iminv 
nne pieces of domestic mmiufacture and decorEitlou were obtniued ihmngli 
the meinhcrH of the Amerlcittt Fotters' Association. 

An especially notahlo adilUlan to the division of historic religions ts a 
Tibetan manuscript, presented by the BrliEnb Indluti goveriuncnt tt la a 
treatise on Tibetan Bparthtetlc tbcQlog^' or metutibyj^lcs: wrltton In gold 
chJirnctera on the block gTmind of 3t5d eardhoardB between covefa of hicniiereil 
wood. The ocqnisitlonB Ln Jilidory have bOE^w nnmercniK ninl Important, and 
some of great Intrlnalc vfiJne, Ths^ illuidrato uiEmy intenestlng aphjects 
both of warfare and of domicile life. 

A HncTy excented bu^it of the late Walter Reed, major and surgeon, Unitt'd 
States Army^ and chief of the ^Teromcot comiul^slou which detemilia'll 
the relations of tbo mosquito to the Lnicminlsgloti pf yellow fever, hai^ Imm-h 
deposited by tho AValter Heed Memorial Asaoclatlcub and givtii n eouaplcuous 
place In the milo Museum UnlL 
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An «xoeptlonallj large quant Sty €f nnd marlu^ tnvertehnitca, chiefly 

rojjiWFntiniT expJomtten# at the Hawaiiim Islauds, the PhLlippino lalaiuia, 
^ and Jejinn, and on the nortliwcat oonat of America, wore m>el¥ed from tlie 
United Bureau of Fl&herics. lluch of the niateriiiJ wag stllJ nnattidkHl, 

hut tmioiiE the (Ulies were the tjq^ea of 1*3 recently dcecrlbed species. Mr, 
Robert wtm Espont ptirt of the year In Costa lUm. returnf^ with 

over IMO sjieclnieiis of Intct^Mue hlrds^ of which mope tluiu one-third wa* 
donated bj the NnUonal \Juiieum of that eountiT. Siteclmons of the aame 
group ffftra the Phillpplinefi aud Guam wore preaeuicd by llr^ B. A. McaniA 
liiiliortJint collections of repllles iind batraebSene wore recelTed from Jupan 
and the Phlllpphies ; of ffshE^ from MexIcOp through the Fldd ^In^eimi of Nat¬ 
ural History ^ of inarlno lavertebmtes Croia HawuH, ^apnn, Biirnm, South 
Afrlciit uud South America, and of IckccIb fioni Texas, Ccntrol Aiufirlca, 
CuateiijAhi, tlje West Indies, and Japan, chledy throueh the I>epartinent of Agrl' 
culture. Dr. J. N, Rypo brought buck from his explomtlanH In Mexico a large 
cxi]|i.^|j:ii!i of plaula, capeclnllj rich In CflCtl, and many aneelmens from differunt 
ports of the linked States wore transmitted by the Departuieat of AgrLeulture. 

i’he Depsirtineni of Geotoj^y was chiefly enrh:hc^ through truiiFfers from ih^ 
United ^tnlns fioologEoxI Sun'cy* of ^Toclmena of tocks^ jutneral^ and fosijUp;, 
Ttie riieka Illustrated detailed suney^ In ^vera] rt^hnia. The fossils Inelu^teJ 
11141 ny ctessTlbod spovleii uiid figured Kpeclmena froin it» Miocene, Upi>c}r Ore- 
OrdoTicJan, th-votsliau, and Silurlnn. E^icclally uotowortby wore »Ot- 
onil thosiNnnd MciiittoSc plants, which bnd been ivorhed up and described by 
Ward, Uontalne, Blhben, and ^V'Se^an^l Two thousand Hiikslan Ordovician 
bryoKn v%cro ro-^lved us a gift from Dr. A. ron Mlckwltx, of SC Petersburg, end 
several hiiudrierl exnmpife nf fwwll woivds and plants fixfii tlie Permo Carliim 
Iferous of Sdy raulu and tSahUi Cathnriiyi. BraaJ]* were pr^ented by Mr* L C. 
Whlta 

CXI^LOJl.VTlOXa, 

The depends f’lifftOy Cor Its tfclentlfle fiulliK'tTDiu ttfkin the cxpleifnttoiiA 

of thf! vttrtdus UDvcruiuent tturcaua nnd of prlvute ladivIdunlH, Lnvitw siiint 
mnam to exjwnil Id Uibt dlKctTon. TUo principal flcld work by meit)b<>tv of ibo 
Mdwuni stair was conducted by Doctor Hougb In Arizona and New Mexico, 
Doctor Hmlllika In Florkln, Mr- UltHtnay In Costa Hica, Doctor Trno in Mnry- 
Inflil, l>(vtor Rose In Idcxlco. nnd Doctor Ruetder In tie BouUicm AuiNilucUtana. 
VlrgJidat and the Mlt^iifcslppi Valley, 

CAHE APfO C1.ABSI riCATlOX Of THE C0t^t43CTJD7fn, 

The fl«t duty duvolvliif upon the Jlaecoiii atalE Li lie core and prcscn-atlon 
of the 1‘ollectiQaB, oil of which, has been coDaufeutloiisiy jicrformed and with ns 
anURfnetDiy resnlts aa lo poeslble In Ibo present crowded condition of the toonia 
In foct, mneh improvement la to h« noted for the year in the closer seeretratlon 
of some parts of the reoervo Bcrleo, hut with tbo effort of chabsing the Museum 
hnlla (Rorc and more Into tho coudltion of /ifoperwinia, 

Notable progrew has boor omde In tbe elusalAcAtloQ of eollertlona. tboli* 
labcllnit, cfttnlu^lne, and BcUnllfie nrrntiBicmeiit. rcsultliyt In mony liDjiorlnat 
contrlbDtlona to knowledite. The pretiomtlon by mem beta of the Museum staff 
of articlea for the nomlboolc of the Judlnus, soon to he isjuetJ by the Bureau 
<if Amertcan Ktluolojor, necessitated exloiufre invDsftBaUona bnsetl it|MJu th,* 
.vtllm-tUma In ii»tliciitio|i)^,>-, ntii! much wns ncroiunllsli«l townni working up 
tim rich cthuolofiical mutorJQl recently uviulrcd from Mulaysla. Arizona, and 
SVw tifexlc*. 
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Itn zochIu^ the munitikub tunt fmui MfiJaysLn by EkKitor Abbntt vrere thr ?nb- 
Ji'^t of uiueb Httcntii^ii,. thv mniiUE^ripk far the fourtli volynic of 
llLrd^s of Xartb unii Aikiorku ivns brouj^ht ucnrly to LT:iTnpleUcnp and 

ft u'ijrk on tbn lieriHL'totn^y af Ju[juiu was Extenr^lve stniljei^ 

vretvt tnnilc ou tlto wliiK't biiu of troiii JupiiD, the L^bnipplna iKluiiidlN, 

lbfc> AnictKon IlivpT, and tbc duvlfuf Vkutors of the PaeKfe Oeean. Contributions 
wore pro|L^ired on BCier 4 d fanilHo^ and fnimoJ (»JIa:tlDnj of malliisks^ an ibe 
blgtjor oniKtJloe;! ftx>m HnwaH, tbn; fro3h-tvjit«^ omtM freiu different parts of 
llio World, tbe Isopod trnisditf.'i^uui a| tbn KoftJi Ain»TU -fiTii eoasns^ iiud tbc corals 
rroiu sovL-ml iDcitlltics. The soimdingti made by iht U- S- S- ^Ve^-o in tbo coorse 
of Itft eable aurveya In the Padfle Ofrean were tLo subjoct of a careful study aad 
nil lustnittivo rejtorL The rK^eart^bes i.‘o3ii| Fluted In tbe divlidau of Inacutjg arc 
fuinfuM^nted by 33 aepamte |iaper6- 

The Id vestl^ftlions In ffcoJi?®' Iiave related mnluly to tite eleflcdptloft of 
nitJteikrlit!* and of their striietiii'c Jiiid taiufii^itlou. Several luiinckrittikt eoiitrltku- 
Ilona 111 imlijiisDlolr^gy on bath vertctimtiiH mul IhverielmiiLw were nuhniltietl 

iJCEiiniTia?c ixM-u;<njoria, 

Tbc eat Ire renoi^Jitloii nuil rcarniui^^nieut of tbe collectlonri of pretilatorlc 
arcbcajlogy, with »amo Addltlona^ have made it posAlblo to reopen tbe large 
uprior bull In tbe iSmltbaoDlaii building long deyotud to tlda subject The iraiiH^ 
fur to atorape of Nolue of the older collectlona In tbe Muaeuni btiliding IniH 
affcrdL^d the opportunity of iirLwnthLg to thro public some of tlo^ more 
:Lud Interesting iitvml-Hltlofls lu othnnlr^. OihcrwlFw but fOw ehaoReif wen? 
pmiie In the exhlldtlon collectUitw iK^youd preirhlhig for the larger and ntorc 
iDiiiortaiit uxblt?(tH retiimoil fmtn iJa^ LoulhltiLtu riirLvbiLHu ami tlij* IjcwIw niid 
Clark 

u]aciJjji;i;F.otrBp 

Of duplb?alc ffpeclmenit recotitly ae|iaratod from the fefien'c collecttona; 
over ItIpOOO wore disttibni&ii In 3bl sets to l•tlla-athTnl 1 l eartiblEsbrnenta, and 
}7XW were used In cxchoogefi, from which Talimbic retnma hovo boen 
ruaMdvcd. The ELumber of DiwcImenB mni to speclallats for studyi to be 
returned again to the Mdneimid was nearly 20,tKKI, 

The publlentloua ilnrbig tbe year ixmj prised the aohual report of 

tbe I^iuaeum for l$KH ^ voimnea 26^ and 30 of the Proceedings tbe dm 
mentkiDed having hetm h^Fnriy comploterl the pruTious year; biilletliis num¬ 
bered 54 and 55, the fonnor on its hinp<id irmstacenna of North Ainericap iho 
latter on tbe ocenbriEttiphy of thu PaoliTc Oi>eaii; aud iian 1 of Volnmo X of 
the ContTlbutiotjs frein the National TlerhnsiunL lliu ntimbcr of publica¬ 
tions dlstrlhntiMl, Including fuJJ yolUEnes and seiyamte pnjierap was appn^x!^ 
matcly 

The library of the .Miewora m'elved 3.550 b04?hs ami 5,432 pamphteta nnd 
periodicals EncreftHlug tluj total rotitents of the library to 27^720 vnliimcs nnd 
44.075 unl'Hfhnnd pnjiers 

At the anil t^lnrh ExposItloQK In wblrh the [nstftntion and Mr seroraf 

hurenus pnrtlelpnted, the MuBcmn eolloctlop ctinaiiftHl nlmont entirely of 
objects liel<H.ded from the exhibits nt the Ijoul^lana Purchase EixxwelUenr only 
n few additions being made thereto^ 

Richard 

Asjihiiint iStvfctat^ ia af A'utiondi i/ujcum. 


APPKNDTX n. 

REPORT OX THK RURKAU Oi^ A.MEKICAX HTI'IIXOLOO 

Sib: I hRVi* the liDDor to isiuhniU the faRowtofr re^jurt m tiie rtijemUuii.'* of 
the Run:i:iii of Ajuerlcnii E^thiioln^^ fer the yenr eiiiihi}; 30 ^ llXtti: 

Re^irelk^^ 41111 ong the Inillaii trllnw \u m^eot^uee wHh \ht 

tilnj] of oporuttonif npproriHl by the i?uiTeLiiry jTitie iJXKi; Httise tot'lyilo 
^nvG^fjgntlons AntOni; tlie Oborf^nes of Oreisoii. Ootormtot New Mcsico, InJiiin 
Teri’ltory. Okinhoniii, Penns^ylvainln, ami FlorSOa. nwU naoro eHiiefially^ re- 
£eiin:bcfl to the olDce of the Burn:m anti III viiiriniih inuseuiim micl Uhrark^ 
thn>u$rlioDt the coiiialTy. TEie ecUmiU^ eUiIT rviimllai tlie Aft Jurliq; the 

prcvlouA ye 4 ir with the sinific execihlon that Mr. F. \\\ Hoilge weft trarmferred 
the b^retftrj''B oSlce of the ^niltlkiionlae Institution to the BurejiUr vflXlX 
the title of ethnologist—a step whlirli E>erii]Lts him to devote hlo eiitJi^ to 
the GoiepletloD of the EjindlHKih of the IiuRiiiie>; 

Ai^Ede fpoiu Ilia adintoLstititlvo dulEeSp the chief won oec^upSed with the 0010- 
pletlon end Torlslon of matertnJ for the 1 tondtM>o)c of tho [jidliina null to the 
prt^pMnitldo Qf & oionognipbEe work on. the teebtiulo]^’ iiiiil art of tbe trllks^ 
Z]i> 41 1 a? i.^iiitEDUod his dutic!] 4 fiii Itoiiomry oumtor of the ill vision of prehistoric 
nrchiMdni^ in UiO Xntlntiiil Musetiiij. 

Mrs- M. Cl Stovouson was coga^^ iJtittoi^ the early tnooths of tho t!Eifi4;:^l 
year Itt rending the htuii proofs of hot jnonqgrnph on the Kuill |ntjiiins+ wbloh 
la^ued from the prwis to Defenil^eri Iti Jatmarj' she ogalp enh^ris) the ilolih 
ImtIil[j ijeleeted the pueblo of Tjioa, New Meatlco, a ioiitniUo iilAc?e for ttie 
comlnnatloD of her rctsearcbos. In inUlnttog her work to thla pueblo Mr*, 
^tevenaou eneniifttcrod many dlfUcultl^ uihl her progfe$a wnet at ilr^it k|uw: 
but hiter^ owdng InrgeLy to the very cttoftooiui cooperatEoD of the CouimEsuloiicr 
of Indian Alfidrs^ bar study of tbe bisLor>\ language, and eustoiiia of the trltie 
was fcieLlltatec], and \yr& prDgresj>tog favorably at tbe close of the year. 

During tho early part of the ?'€ar Mr. dames Mooney was ebleby oci^uplcih 
to coUaliOratloii wEtb other luenLhera of the BiireaUn ivltii the Handlaxik of tbe 
JtfcdEiius. whtoh work was continued nt Intervals after be took the field. On 
SejiteniT^er 10 , IJXlS, he left M'^oehlugton for wi'fttern Oklahoma to continue 
reaenrehes among the KIowUt Southern ('heyeuhe^ atiil nlllei! trlb»<. pnrUy In 
fulfillment of the Joint umingemnTit Iwtween the Biireon ainl the tleld Mui^uin 
of Nutural History, Hlu stay -whito with the Rlowa wiia chtoHy nt the agency 
nt Anadnrko, Oklahoma. Among the Cheyenne be made hc:^qUftrtera at Can¬ 
tonment* Oklaboma, tbe central fetriemenl of tbe most coneerrattve etnmetit of 
tbe trllKL Mr. Mooney returned to Witshtogion nbont the end of April, and 
resumed w'ork on Ms report, giving mu'di ncteiiHon nlsw to the Hjiiidhook of the 
ImlbLiLH. 

Dr, Jr Walter I^owkes L-ompleliiNl 1 In ring the jcJir his report on the ahorEgToea 
of Porto Hk^ and nelghlukrliig IaIhiuI!^ iTu nliw prepaml nu atvount ot IiE.h 
re>»tLiirche^ to eariterii Meilco during tlie w'biter of ^.’onilueted tiuitor 

a grunt from tlie fimdy of the ^nilthifouluji lostltutlou pjid an ellutnicnit fh>m 
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the Kiifftito ApprojirlatJoEH Tbc^ pnpEiv were ajt^lgreil to the Twest^^flftli 
Antiunl Report find were In type at the cSokc of the year. iJiietor Fewkas 
tlkew|i«e mndc 4301111 h3emh|e jirogrefiLs Ln the prtjifiratSon of a bulletin on the 
iLtitlqnltles of tlK? LltUe <?a|<»radi> Valley, 

Daring the year Dr John ft, Swaiitou cooipletni and preperecl for the preais 
nil of the Tlio^lC materluL ethnoloiftepl and niythoJo^eal, colEecIcwl hy Jilm 
during prtsvioiu yennj and all ef the etbhologtcal^ oji welJ ns n [iotUdd of the 
niythologtcal meferinh bia heea niTeepted for jntrodiictlotl Jnto the Twenty- 
eSilh Annne! Report DocEor Swjintoa atBo LuterestfHl hlniaeJf [lartlcnlaHy 
In the dtiAdj of ttie llngulsllc etoeks of Louisiana and uoathern Tojtag, many 
of these languages toeing eltJier on the ?crgo of eitliictloo or already eillnct: 
he also hes 3n eourse of preiiarntion a granmier and dlctlouary aud an othno- 
loglcel sketch of the Natelita tod Ians; and has oinde the impottnlit dEseovary 
that ttola psjple did net fortn a distinct llngihatlc stock, as hm bccu snppo^l, 
hut formed n part of tlie great .Mvskhogeao family. 

Mr. J. B. Hewitt wiu engaged utmost entirely Id Inmtigntlng nml report- 
ing ou etynTolagles of temaa and numoa, and tn elatPonitlDg and preparing 
lin£)orUuit ordcIcR for the Handbook of the Indiana^ and also In rending prtwf 
of that Important vtrork cotijolntly with the other conehonuors. 


Dnrlng the year Dr. Cyrus Thoiuaa was engaged nJmoBt conttniioiisly on the 
Handbook of the Indidns, assist tog in dttsil revision of the injinusc ript and in 
leading preol During the first two or Hiree tnntitbs he aiK|»teJ nlito In 
reading itnd correcting proofs ef itullctln 28, which treats of Mexlceu nntlq- 
nltles-^ work for which his e^tcioilve rt'^pjirches regarding the glyplifcs of 
middle Afljerl«? e«jK?cEitlly fitted him. 

The mnniisctSpt of tbc body of the HiLBdlieok of the IndEnns wos tmnpu 
iTilrted to the Public Punter enriy In July, tn view of the fact that nuincrciua 
trihtil nnd general nrlklcs were prcpiircd hy apcTlnlbitjf not connected directly 
with the Eumiu, It was deeiniHl ad visa hie to autoiult complete galley proofs 
of the Rornnwok to each as rc^roived. While thEs itivolTod coiiHldcrnble dcUiy 
In the prewf rcndfng, Lhe correotlons nnd Eoiggc^loris raceived abo%vpd the 
wlMdoni of t!ip plan. Ry the close of ihe year nil the nmterinl was In ly^io 
through the letter N, and M4 pages of thlH, to the article '"Heraldry" had 
hofi4» ftimlly printed- ^ 

The work on the Hnjidliook of Langiaigcs. lu charge of Df. Vranz Boas, 
honorary philologist af the Bureau, hofi |>oen i^audniithi The i^vcral nkotebes 
of Amcrlcaji fbiiguiinefi--alxtoeu In iiumher—which nitf to form the body of 
tills work are now practically complete with the e^ceptlou of thow on the 
Eskimo and the Iroquois. Field work was conduted by Mr. Edwnrd Banlr 
umong the Yakima of Ongon and by Mr. Frank J. among the Ynchi tn 

Indian Territory, 

Mr StPTiArt CiUln. curator at ettoolcjy in tt» Erwlslyn institute Miueum 
wbtm uiuiiuirrflpti on Indijiii Gnmes fomis the bolfc of the Twentj-fouHh 
Auiiuiil HetH>rt, was eiictiged do ring tlie j-enr In reiuH ug tlie jirooft of tlmt 
rulnine; hut bli almencc In the Ueld for a protracted perlckl prerented ita eMn- 
ptctlon. 

The morensent for the enflctuient hj Congress or n law for the preserratton of 
Amerk'iiQ autIqnEtlea, whJeb wns tnaugnnited dgrlng prerlow renrs, ^4. «... 
ttaued hr varloua Indlrldittti* noil Itjatltutions; nod Uie iHjrrettcfl locosurt. 
beetiJoe n Irief in June. With the vle,r of oasistlns thi; dcpurtmeiiUi of the Oi.r 
eramiiut tioviog cbflree of the public domain tn the lulilntlon «f pmctlcnl tuisia- 
■irva for the preseirmtloi, of the autSqnlUea of the Southwest the Bnrent. l,ti» 
actively wntlnuHl the cottpllutliin of a »rd catniogne of the nrehfwWk.ir 
•ftea. eapeefnily the rained pueblo* and dJtt dwelling*, „d duvlnc the y«^iui* 
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iiind^ mueli in iha i;in*]HiraUDii of a surges of bulloiltui (a be di^ToLnl m 

Itie fulkir prvsentutKon of aJ| tEinl Js known MKar^Iog tht.^ aatlqultJoa. 

Ln i>rgtiiijllag Uili^ work ,Mt, E. L. Lleivt^tt was oommJ^>ii]ODed to prooeed to 
Now Mfjxico for tliu i>r uiukliig h nurvej of tbe ancleat reiaalti^ of tlio 

plHteou r4>>rloii, u Jarj^j part of whlvU is bow lDii]uded lii ttie lomox 
Forest Roflorvo. A pn^llmiDary a^port on ttils work wns submJflLHLl liamedEatoly 
on Mr, new^ott'H return to WVi^bkigtoo, uiid Jnlor n pt)per waa pri^ptired In tbe 
fonii of an ILJiiiitrutetl dtmTJjjtlve catiilogiio of tbe nntlQuIUoa, to be publKab^ 
m Biilk^tlii fE2. Id Staa-li Mr_ llewett was on to ropripAenE tht Bua^iiu m- 

II moDibor or tbe Tntorlor llejwirtiiient anrvey of certain boundary lin#a In 
sniLtiom Colorado, tbi* tPrim!lj}al object beln^f to deteruilne tlie rolatloii of the 
jiiuns iiuiairUinv niluj^ uf tt*e Mum ^'unlo region to tbe lamndarioa of tlw pro- 
iMBwl MitR 3 Vunlo |Mik, a mea^uro for lliH e^tJilil jHbumnt of wtileb wnn [N^nrlln^ 
Jn Shortly nfu-r the reni'lpt of >Er. IJtwoits report thla oteaffure 

Ihecanic a iow\ A loadluif ubieet kept In vkw by Mt. IK^iictt on tbSfl eirpedltlon 
was tin? of data for the i-oiuiiiJiitloD of a hiilletlD on tke oniJqnltleB of 

the Mvmt Vynie region for the Buruati'a bulletin 

Fn Fobruarj’ Dr. Aim IlrdKcko, of the Natl.jiijil Mn.seum, waa wmnilifMliinad 
to L^rocv^>it to OMyrey. on Saraaota Bay, Florida, for the purinfpfle of exaniLnlnir 
s*; I oral IfH^htlen where foBsall hutnnn bonoa, apinirently iinllcntlng great ate, 
have bt'en dJat-ovenKL The evidence obtained apptfam advert to the ihoory of 
Lhi? great anthidity of the n-ioalns, but the (ibservatlotui made by Doctor 
Itrtllh ka and Dr, T. Wayiaiid Vaughim, why aceoinpnnEcd him as n r$pn*aentn^ 
the of the fleologicnl Sttn ey, on the uiillhissiE sctivlty of foAsIlExIng neencleai In 
tho loeatlty ans of extthoue Inten^it* 

Dr. Walter Moiigti, of the Nut Iona J MuH?um, who han taken a prointnent twrt 
Id the ItiveKtlentlon of the nntloalHes of the Skitithwe^, ima in proimratloa for 
the Bureau series a bnlletln on the anthiultles of the up^ier Gila X'^tlley, 

IMrlng the yi«ar the following ^kcrndta to condiicrt explomtiona on tho puhilc 
himls and n^wi-jitions of tlio ffouthweat were gran led by the departments on 
rruYininiieiidatEun of the Btircuu, tranmnJiici] through the Soi-tetary of the 
SudthKonlau Inatltutlon- 

U) In Si'ptemlKT. Southwfiin Society of ttie Areha^kloglenl Imti- 

tu(e of AnierLi'a applied for |u'niilK;^kni ki euiidnet arrlnxpIrHEfEral explorations 
cm Indian rtwennlTiiiiia atni rarest In the SoiitJiw^^t, the work to begin 

in the fcprEng nf nm. t^ter, r»c rm[swion to mnke a pmllniEnuiy- m-oimijltwan(» 
dtirirtg the Inf [it [flirt of UNIT, was asked, Iteeommenfit^I hy the Bureau; 
graritini liy tiie illRi'e of Indian AETalrH niul the Forest S^rrlee. 

ri) In Jununry, IW'n Uio request of the Biirenn nf Americnn Ethnolojcy 
for niitboritj' to [pr.jscH-iite ethnohif:1ot] researc hes In Now Mexico^ partloilRrly 
at Tiiiss, was favoroldj neted ii[POn by the thHee of Indian AlTiilra. 

{:i) In April, jPCNi, the Aiijerh-an of Natural tristory, through Br, 

nSnrk ^Vlk^ter, curntor of Btithropoloto' In that lustIturEon, rwinested perrals- 
sion to erpnduet cipEoratlohs on imllau tvservatlona Ln southern Callforxilt. 
lEi^'ornnieihled by the Bureau; gmntiHl by the Tndijin onictL 
One aiPpltaitlcm for a |M-nijlt was ihtited. one was withdrawh. and mu wms 
pcnLlliig at the close of the year. 

Tiw oollections of orcbi:fl>laglcnI and ethnoioglenl Kjseciuiejis luade during the 
year arc more? Etinllc^l than heretofore, owing to the re^ui'ed aitiomic of dehi 
Work uudertekiL^u Tin- must liiiportant Tis'^.'cswhip ia the prod net of Mr. E, I*, 
Hi-w'ctt'a explvnitluijs niuoug the apelrnc ntliitt of the Jejmp® pTateait. Other 
eollei'tlons worthy ^^f nH>le on- thiP^^-. ninde by Mr, Mooney In Okhihoma and 
by r>fH7tor HtulJiekn In FlorEtla. All eoJlacttona were transferred to U* 
Natlonni Mnaotim In Beeunlnnut! with law, 

SM ItMltt- - 1 
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Til# Etiidj of tbv [ndlAu ilalUng WoEblnctcD dnrlni; the jenr wcia 

eonllnuHl 115 hereEnfure. Oae liUHilired iliij] forty-two portrait ne^ntives were 
luJtdiO! ai]d lueaiureiui'ntEl mut niAts ohtiilii&il In n imiubcr of ctisesr 

Mr. John P. ^inbenip jr., wtit; wa.n protKitlaimlly a[ipalnted. on April 0^ 106S, 
as editor and oompHer, wjis tieruniiiiecitly tipiJOliittnl October 0* tmt on October 
to lie wna, at bis ottii ref|ueal, Kul^JUnlEtily ftirlotjijlieth On Fobnmry 1(X#0^ 
Air. Joseph G. Gurle^r wai probatlocialiy jipijotutea ns editor throoyh cenl(lf:a- 
tlou. by tliQ Civil Serviex- CoinEiiE-s^oru The Tweqty-flftb and Tweuty-i^Uth 
Aoouii] lleportB nod Itullrtlns and were read and En^*pared for 
and procf readlnj; of tho Twenty-!Iiird and Twenty-fourth reiwsrhi, ?itn! of Bul¬ 
letins ;S0«, 31^ juid ^2 further occupied the attentinn of tlie cKlItor, nllhoui^h Mr, 
licHigb? and tbe various colbiEHjrators on Byjk'tin (the linndboolc of the 
Indluun) assumed the main burdeu of tEbc reading of Hint work. 

Tlie illuHtratloits work, including plbotopraphy, eontinued In charge of Mr. 
Defancey Gin. w^ho was ns&lBted+ as bereEti^fore^ by Air. H. Welther, The num¬ 
ber of itlustnitious preti^ired for the reiiorta w^ns S^^2. 4iiiJ the whole nntiilier 
tmnainitted to the printer was 1,023^ 

Daring the year the Twenty-flflh and Twen^-sEith .Annual Keports were sub- 
ml tied to the Sceretarj' and the Twenty-fifth wna transmitted to the Fublte 
Prlutor, the Twenty hsIjlUi lielng retuLoed in the Bureau iwndLng the coiujdetion 
of Uie two ueitt preceding veluuiosL Bulletin 30, fluhmitted at me beginning 
of the year. Is In press, and Bullet Id 32 Is Ld the bindery h while Bulletin 31 
waji tmuHiultted to the printer toward the clo^ of the year. The dlatrlhutlon 
of jiahllcfltloria was coiitlnuetl us In former yeariL Bulletin SS was pulill^ilKHit 
In October, nud Bnllatin Si* Mid Ltie Twenty-tbinj Antiual Ueport In Deceinbor. 

Tlic llbnir^' ixuEialned Id eluirgu of Miss Blla J4?ary. who completed the work 
of uecessloning and t-a fa losing the t»ook«p |kainphlelB, and perkkdicuJs up to 
date. Owing to the cruwded itiEniltlou of the library, oIh^iiI OflO publlcuttons, 
chiefiy perlEwlk'alP. ret'ch'i^l by gift or tbroiigb l■3echEkElge, but not periniDing to 
tlie work of the Bnr«w!U, wvre tratitifemHl to the llbsTuy of the NalionnI Mn- 
seuui. Durlog the year there were rcceh-cd and recorded 306 rolunies, ikXJ 
pamphlet?, tind the eurreiit issnuos of npw'nrd of EKM) perlodlcnlK. One bundri^ 
and fifty volmuefl were bound at the Govommout Printing Ofilee. The llhmiy 
mw contains 12,sr>'3 lN>niid volumes, paiupbleta, and n large huuiLter of 

iiertodtcalB which relate to ojithroi»ology and klodred loj^tcs, 

The clctU‘:rl force of the Bureau coiwlstfl of five regubir employees: Mr. J. II. 
CInyton, head clerk t Kintlle II. Sniedcs and Miss Alsy B, Plark, stiitiog- 

raphere i Mii^s PI In Leaiy. ulerk and acting llbrarlanH nnd Mrs. Franees 
NlcholSr iy'pewTlter. During Uie year Mr. wnUnin T, Elartel, mosseiigar, was 
promoled lo a clerkehip and subpeiuentty Irnnsforred to the IiitcrKtato CVjin- 
uieree Gammisslon. 

TlHi] property of the Bureau Is couiprlwd In Ecveu ellipses: Olfiee fiiniltiiit! 
and itprdlnuces; field outfits; llrigulstlc and ethnological! unmuserEptS anil other 
doenaientFi; pbcdagriiphs. draw in gs, pnlutl iigH, ti ud engnivlDg^; ^ worklm: 
library I eollei’tlcuiM lj«kl te.uj^iinirlly by collniwtrtitors for ns* In rcpeareli, nnd 
tho uDLtMrlhuted ceeSiloe of the e<lil1oEiA of Unrajii;i jmbl li'jitlnns, 

BoHihOct fully submitted. 

\V. H. Holmes, Chief. 

Mr. ttieiiAiiii llJiTiliiPPi. 

ndoCiag vf the iiitffluitoJi, 
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Appendix TIT, 

RKt'ORT ON TOB liSTErt>'AT[ONAL EXCHANGES, 

Rm: 1 titive Un? Inmiiir to furtHini brer^ttti a report oo the of thi 

iDieriiJitluuel HxduiDi^t'A duriiii; the fifleat year endLDi; June *10. JDUCL 

Ifl eoiumoii Vi I Hi tJi* psireiit !ui£LttiilEr?n and nIJ of Jte hminUe* the Inter 
iLAtloiinl Ex(;h^n^^es has ^iilTereil ft KTcat Ioba in the death of tho Seeretnry, 
Mr. S. P. JLiaugjL-y. In wniie other placet no doubt* a Oltln^ trfhiito will he pjihl 
to hii memory, end h\n Fcn-lcea to tlie InstllutEon find to sclenoe will be ude- 
qiiately but T onu not refnilii frouj rei-aliliiK the fact here that ^Ir. 

LangleyCojinectlon with th* Institution hogaii Xn ISST In tho dApjiu-Uy ot 
nesiatunt j^creinry In charge of eichnnses, pulillcetlous^ and I!bnirT+ 

IhirJtiif this period the oireraHonfl of the exeUanges have nearly trebled In the 
Quantity and In Uie hre^nlth of di&tribuilou. Throughout hla lemi of olllco a£ 
Secretory Mr. Latij>ley conUnuod an act Ire Sntercst not only In the geueml 
o^ieratlotia of the exchanges, hut eveu lu its dotalla, and In hla anupal trip* 
abroad, muds at hla own expense, ho lurarlahly Tbsltod ihe agcnclea Jit ihc 
coaiitrles to which he wont, and In other wnya promoted the tntorosEa of the 
service, 1 imre little lies Uat Eon In ^ylng that Mr. Langley made the excluingiL*:^ 
ouo Of the principal agenelcs for lncre:]Hlng tho nsefiilnea^ of tho inRtltutlon 
Jn fujrelgn eonntrl® and for carrying out tho Intent Eon of the founder tn the 
^ dlETiie^loti of knowledge,^* 

The wort required of this branch of the SmJthsoiiJnh Institution la efKcn 
tially of a busEnefiR tmture, tbongh It «hoo1d be addtsit that through I to opern - 
tJoDH one of the geoeraj purposoa of the InstllntloD In tlie dlffnsEon of knowledge 
Is freatly furtberwL The datlen cf the iCXL-hnnges cujialat chiefly ha transport’ 
ing piieknge$ of hooka from Washington to all forolgo laudr:, hi>werer remote, 
and In reeelvltig pnbllizaUone from other countrEea for dtotfibutloa throngliont 
the United States mid territory object to Its JurJsdletEoiL 

The iwqiilremeotE of the ect^dee necessitate the hfmdllHs of many packages 
Find a number of heavy hoie#). As work of this natore could be coudneteri wlOi 
groMter facility ou the ffoimd floor, five rooms la the Houtl]«ast hasetEiout of the 
Sniltofiftulau hnllding were recii^Hlelod In for tJie express mo of the Inter 
ustlonal E^changeH- Tlicse roomH have been fumisbed with assorting tables, 
hitis. flilag awes, nnd such other office appllfliar-'ea And supplier aa are necessary 
for the use of clerks and other n^lstaats. The approximate vaJaa of this proil 
GTly la about f2,aOD. 

The property najalred during the year toasEsted prlncfp,'iny of boscA, pock¬ 
ing matorlnle, BEatlontry^ and other necessary supplies, the coAt of which 
niaouuted to |;3,u54.$4. 

While It haa lieett the praetlce to Pike an ancotiRt of slock on Sinnd at the 
end of each fliftcnl year, no dtotalled ErtatemeDt of the disposition of Mpplles 
hiiB been kept In the Exchange Office, such supplIcA bolng glvcti out as needed 
by one of the clerka. Tltere has recently been inaugurated n cotiipicte debit 
AMd eratlU enrd j^stecn for keepTnc the property record, which will go Into 
effwt at the be^Lnnlug of the coming fiscal yean It will tliim bo 
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Tar I'lLih^pyets Si^ iIm> Hxtluiugfia to tu Lli& clerk In ctmrijc of fimiPc^rty 

uj»|irip vcij nMiT 3 lfl »lfJtP« tor muh s+tntSottet^^ Jitkl fciU[pp3Sc4^ an I liny may mjul ro 
Ifj ibe.^ ipf their ilut]«>v A i'oom leu boon HpcdaUy up with 

liljuJvc^ EiDd him for keeiPliig the stwk on hniiiL 

lit*™! Ell I tyf tilt] iKis^lhle daiiii^LT frcppn UroK extciuEve H?lMnKeR nm! 
im'iii** am now tpcliig mudf* In the electric wlrw wblnli rnminh Mg^it for llni 
exehiinun ro<jin^, Iti rtLwnJnnm with the recoiumendutknfl of q mEiiniitlec 
etfE*olEit{Hl hy yoiiir¥ 4 ^ 1 f. This work woti only bcfruc Eo the latter iiart of June* 
lunl Is noi yet (IeiIhIiwL 

It may Im! nihled Iw^re tbpit tu fl further tirecaiiitlom nil exrhenk^ rwicklhk 
bixofl hnve tpeen retnevt^l from Upo h.tllti of the Suillltnonlan building to a 
wnreboiiKe otitqlde of the ireitlttltloiL There are. therefore^ now kept Oh 
L 4 iiid Imre only n fiufllpdeiit numlper of for tlie Immecllnto nwJ 9 nf the 

f=erTloe. mlicr preeaiithmn hate Imen takote mvh lu the ptirelm^hiK of ni'w 
Ihp'H' iihil luetJilllr T^:^.>eptnnl«i for tuipor ifeod other PCCL^te materliiL 

fHr as rejxprte<l to the IntrtituLloir Iei only one IdhEudcc diirliij^ the pant 
yoiEf lih^ n case of exi^hnugE??; p^nn ascimy, Thin enw^ wab ntldre^i^rfMl to tfcie 
Ia tdhLn Museum, and wiik nhlpimd froui Now York In liue mursev hut u|^n 
nrrhnl of the siejmser hi tbc! t^ort nf Duouoh Ayren It wm piIb^[il[' fnioi the 
hhlpV ciiriso. Tin? rnrwanllii!? o^uits In NeM' York an? now eiiiimvorinpr to 
ilil» eonKli:iiiEieiit+ 

Wtille two Klriptnniith of IntemEiElouril nelnincEen wnm Mnl 1 J^H't to pniinml 
ikvnrnE 5 »' pdiiiriji'T', oim tonBlgucd to Sweden and the ntlicr to +^>ulh AuF 4 trti]Ja, 
the daunure to the nirgfrtTfi of iLc^ I'crJ^els dFd not extend to the exelitingo eii>eR, 
mid tliey w'em forwnnkHl wlthonc inueh delay to Their flesilnations. The 
^Eirml iivrrnKO anaiuiitu Liirolred wen^ suiall mid the dlKtrlhuting isgiMielcfl 
w'l^ri: itxNJril riiniugli to meet iherLi!. 

Dtirln^ I he pnat yi:>ar a tnimlmr of iiuchiTnied pnekageH of IBooks from abn^tid, 
ad{lm? 4 ser 1 to cerluiii llovemmeTit p^»fheeg and liidlvUlmik in this eountry, wp^iiEr 
mill lit pnhile nmtiun nt sereral of tlie [JjiIUkI ^tiitefi euBtomdifPOscs, more 
OTplnH^lriUy at tUe |pcirt of entry at Ceorgelowm. These packap^es w'oto not 
3 iddr«- 8 }^l to the SmUfisonkn Jiifil Slut tun j 3 ro|P«‘rp but iib s«ni 3 e of tlii-m were 
eeiit to the L'Eilti*ti States Govemnieet ns exobniajies, Hik Inatiliititpn, m fcir nni 
TiHi^KsIhle, reeovenHl the |Kickt 9 t;es and rolwi’nr«led them to thoir 1 ntnnpli?fl PiMr'Iiv 
leiilA. Ih eaeh instones tlio snicier w'as riillj written rpgnntJnfi the pmp^T 
tun tun <r of irttuNmllticLg exehiinp^e^ to this CTuiutry. llnd tlie^' e^inHFRTUiients, 
instojid of iHdng adilrti^HL dIrvHTly to Wushiii^tun* iHieii sent tliDPUgli the regii- 
Inr f^xcUmipp i.difitinclrt of the p^iomtrlrH tnm\ whh.di they fUinunttHl, tbon' w'onTil 
Imro |H>eii no itilTlctdiy In lliolr proiiipt nmli safu arrival at tFiidr drsllnpitloii!^ 
rjirkiigi'^ ipf fixfcdinngk^ which are foET^'nMirtl thnoi^^h the iiutliorliMHl cxt'hjtiiKi' 
iigi-nrh*^ mv joldre^'^l to the Sriilth» 4 onlnii Instllutipm In mre 4 if the p^lh^dur 
of i'U,^toiiig at the port of Kfvr Yorkn wLort! llirj are etiti'n^l freo of itnty ami 
fonviirih'tl at ■mi'C tu tlkl^ IttHtiLiilliPU far dipdrlhiiEhoi tliruiipfh the liitomathinnl 
Kxehanses. 

In order lo prtwent a rwirrenee of tlie sjiFe af such niaterlni m fur ns thi> 
Sinlllii^pfdan l Eistitutloti and ftm lAhmry of f 'otignms nrs tom^wncih the Insth 
tiitinn nddtiwiiftl n letter to the ftoerpetarj cpf Lho Treasury ash lag ihnr si m Liar 
InstnielJomi to those given the eoll+Klor of at N^ew Yp>rk In iSb'ti nnd 

reiK-iitcd In bo also l^sned to nil itic rusn>m-hotise» la tJm United States. 
T am Knitlfiiit to nay that n reply w'as m-cked KtntloFt that Instruct Eouj? to 
Tbk e|fi?et won hi nt otii'O be given to eollerdon* of all the r^rlnelpsil iHiriic 
The i^pILiidiirv nl^o l>oen dlrecteil to scud ti;i the Htiiltli^ninu lUHtltutloii, 
DB soou Its printed, catailogucat of all auctlou sjilcs lit the future. A close 
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Ki][*<«rvlskilL \\\U fM> kr[st 4 ivit m*'U iwilrs hv tln' of AltUllfT orflrf^ niid 

iti tlii^ i:ovi'riitiiin]| ^rliiksp ^kiil»IUNiiiLHii>i ih|]i^' tM$'<> nstr4i^. 

It luLM hevn iitf iinfcutU-c! of iIm* Jii[i>iiiJillikU4il Lu\rli4iiij;«^ to lut-loHi^ In Cfioli 
tiLLokiij^ /orwibnUnl tlirikogh ItN j4**rvii*e n wirtk jiiroiH-'rly tiJIoiI out, to Ijo rr^coljkioil 
tb« i.-tjfiNl&nwv iiHii retitniHl to tlie TuJ>tTtiitlon. 'J'tie |jri'jkH rjitEnn 

iind flUnK of the^4^^ itirtb* woiilc] nN|nlre llw t^ntEre Unto of olk.*! olork. Inn uti 
iiocount of tb(? fort^ U htipt eioI Ikvii [^ikSslhlL' to bthL*j> ii t^lk^rk ifnkli'ly 

4'ii|,nig0il fsn tlu.*e winJH, Aftifr tNtneful connklenitjon ibo roJii^liirtlni] \viim 
n'nobetl Itmt (licw rec'clj^t rants vicre not nhftolutctjf osseiitLnJ to tlic tHwrtIfl of 
tiilH oiRra. Aiifuooii^tUTiM'fitK of couHEK]hniorht» Miut nhroad ore rw'Jveit 
i1lroi^tJ:>' from tli^ vnriinis exi^linnf?u bureun;^ eiiilL ngi^ueloK. irhk^h 
ii^uNlly obtJihi wuiL" form nf rcwEitt osi ilolIvory of to ibDir Ituol 

rJestloiilloii^ while |>nohngei$ i>eiit to iiomo«tle ni!iir«&i«ra ore fi^rwiirrle^ liy 
rt^lKtLTHl imill Htid 11 u ockEiowletlKiiiGul n^-olrml tliurofor thron(;li the |w^t- 
of||4^, Ari Elu'se Jo^kitowhNli^ociitfi wore ttiiuklertHit MUlfli Jojtt fur the Infttnmi- 
|[o*t of tilts ortke. tlte iinictlfe of Inelosliip; roielik isarils in piii^k:ij;ra wos, with 
your iilKiUsbed on Jimiihry 1. tlilu f^hiiEi^nt- It bus lH?eEi 

jRisHlble ijfkt iuily tni b4H^[j jihmiHt of ttie work In the rcfshnl room, hut one of the 
I'lerks III tlinl room, hna fttMii lliiie to ilmo ustiljiroEsI tn iluty In fit her 

limnehes of tbo i^orvtem 

Some of tlig ImreniiH mill others nwinp the ex-elnnu^c serv1i.s> luivo iK'UHslonnlly 
In tile (Mist lueltiilH] tn their trnnMmlri.’iEfjTifl to the SmlthHunlnn iDstltntlou 
paekji;l^^>s for nddressen nut-nkte of the L7nlteil While the Iitz^tllutloti 

hna oiideiivon^l* 3n Its desire to dtffusc lcuu^^'kil(;L% to Roud to their ili^stlmitLous 
nil Burh tuthlleiiilons. It was found I hat the hunlefi wjus iHHionihiiu Uro irr-i^^Lt 
to j^erinlt ef Its [teln^ eontininsl, nmt with your uEitirikv:it j| rlnsilnr h iier 
W4iri sent out Ktntim; tlint on nerannt of the irnsit iriiTousH^ In Hie vuhinn- of 
work The InMUtiitloii would In the future be reiiiiMdliHl Eo lln>lt the u^e nf the 
oxelnin^ servks? by ec^rrestKiinlenU^ iilnrmid solely to the forwiintlnj; of jj;u'k- 
ajT(^ for mUIrcft^H In tbe HEilted Stiitt^H jind h?rrltury Kiibject to Its Jiirlrtflli Hmi. 
While this idiiiiijet^ will reilnee the totnl unuilier of iniekujsr-R n-vel^^sl t'lum 
nhroiid^ It will not ulfoet the retuniH io ii’orres|koiiiIeiitH In tliTn ^wutitry. 

Tbe liiterniHloiitLl Kiceliiiii^ wns estnhtlRhed prSiuurlly for the forw'nnllujj 
of l^f^okf^ nnd other (printed mutEer^ It Ims, ho%vever, Utu tlic pmctlte of the 
SuiUliWknlmi tustltutlou to oLvnnJuUEihy Kr^mt iienul^slon t^i rarrcf^|.Ni^iiiteEihi 
[i» HiunJ Hninll pnek;ii^«^ of e^iocrlmens for tmiiKuilMsiloii thToii};li the i^Tvlt-^er 
iloiiue^ for the tniFisj-iil^Iou taf iqieoluMMiH Imve of inle iKHtmio more imd 
mont fror|uelit, ouil. In rlew of tlio original I IntoutloEi In tho esULbllHliiueiit of 
line Hx4'Uiiu^es, It was thkiught that l[ ivonhl Iw uiH'eosury In order not to 
divert the use of the Luoneys ns.H.dvod for rarryhiE; on ihe servh.*^ to rTi?futto 
altej^ether to poiid ftpeetnioiiM. ttowevcr, huTlEiit In mind the thinniETo lEkely li> 
ocLiir to «iaih vntunbl^ Kt^leotlhc under ini If trunsniltted throuj^li ortiLuairy 
eluiiuielH, It WOP clei-ldeil that the SiuHluuinhiii Inst I tut Ion, In the liiteivstj^ nf 
si^h^rn'Or Would couthixie to forw'nnl snuill [Htf^kiiReft of sjtoelmouH, uutklng^ ut 
the !«nuse time, it ttutrire for ^eh tmuRml^ions iit the nite of S oeEits |w>r 
pound for tHituulral l!^peelmeus niid 5 eeuts per poiiinl for oil others. 

u'hllH II Ih hot eypecleil Hnit unj nppre<*^lnhle rex^eiiuc will Im clerlvcst 
fruui tills Nfliirie, the nnKuint-s recelveil will refund flie luRtltnllon for :| pnrt 
of the esiieuHra eouneete#! with Ruch ittiiRl^inentx. This ehairgen 11 HhoukI tie 
roEiiJirkeil l« to npply only to wriTspcJudenlo lu thro TJultoil Hitoles ond ter- 
rlfnry to Its Jurlsdldlon nud In lliuHe oiniitrles where the inslltnllon 

haiM Its own (Mild iiKeuts, Tninsni(wsl4Kri^« of K(MM:-|jiienR from die 1 iiKtltiitlon 
airu dhdribuEt^tl without i^uestlou by the vurloiia LJEehmii^t hureuuid uhruaJ, 
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atitl the soma vriU^ of coort^iv {^utEouc to bo f^teiiclot] to tLciit In 

tli4> fotiA^anlEng uf Niirli ^twcluioiis nft tboy tuny »&nil to tJio Izifttltutiou for 
EtirrcfliKiiulaiiLd hti thiH ttiuiilry. 

tiVitli iho e:£CC|ilEou ot Eunckn gfs for corrc»;>ondciitA Id tbo county of LoihIou 
mad tlau5j4i for aLI other pUiceis La Great llrlttilD ^^ elghlu^ 1 ikouDil or ttue 
ngc+ulfl of tlio iDHtltuLioa Liive^ la uccordnnee with Eone^Htnudliig jni?tmL'tlou!^ 
oh^rsod for the forwardhis of e^ehiiiijzof) from Loudou to destliiutlon. U 
oeeaicd pro|M>r^ boweverr thnt If the Inetltutlon undorLoo!k tbe delivery of ex- 
chaa^i?^ at all k HtK>GM t>e entirely wEtbout coat to tbe recEplents, nnd In the 
futare nil oxebnui^ea sent to Grent Britain will be delivered to corre^^xindcnt^ 
free of ei^oBe. A purl of the aaouey wbicb will bo fcnrcd as a result of tbu 
ehanfTca referred to In preceding pnr-ngriiipbs of thE? retKtrt will be requEreil 
for currying into effect this Improvemeat lu tlie eerrlcc. Tbls additional cbnrge 
uiion tbe rtwourcea of the Internatlf?nril Exchanges wdlh howerern I trust, only 
bo of n temporary nature^ ns atopa linve rceently boou taken to eiiuse tbe 
BrltlBb GoTci'iioient to eater into exebango relaGons with tbe Uukod Btates 
[ind cflEnbIlab a bnreda of Its dwil Bacti n bureaaH If establEsbodt w^onh) toko 
diiirgo of the entire cxcbaiure work now conducted by the Smltbaonhiu Ap^ncy 
ill Ijondon, thereby redOTlng tbe luFtllntlon of tbc burden of carrying on llats 
wan'k oiuglo tuznded with Great itrlhilEir 

Tbo nuialter of coauphilnta of tlclays In the trnneinlKHlou cf packages ta bo- 
Goculng niorc nnd more liifroquout. tii every iTiicU Ca^se during ttie post year 
apoelal efforts have been made to trnee tlte ciluz=&e of tbo delft>', w^ltb n view to 
overcoming It in tbe future If [A>^Nlhle. It shooM be added that delays In llio 
triiiLxmlRaluD of eiclmngea do noi. uh n nile. oca.Tar In the aervico at WaiKhlngton 
nor In tbe oFIia^if of Ita agenta In liOndnn, LeE|>f:Ig, or Budape^, but arc prlu- 
clpally to tbe manner iu whicb BDii>e of tbc oxebange bareaiis Jii other countdes 
lire Doaducted^la some Inatances eouaigninenta remnlulng at such bureaus for 
n great length of Ume iH^fore Ibelr conlejita nre distributed. It mny be stated 
La ililn conneciEnn tbnt there Ik practLcnlly no delay lb tbe distribution of oxebaiiges 
offer Oielr arrival In WnsbEugtou, packages being luiiuedintoly recorded aind for- 
wjinled to tbeir destlnatLon by registered mall under tbc othclbJ frank of this 
Goverimicnh 

En forwarding couslgnrtienbi to South and Central AtnerTcnn countrlea It 
la Jiijcrjssary Eli.it liEd3 of biding be certKliiil to by tbe eonsols of tbe vutloiut 
coimirteA. In view of the nature of the contents of the GDusEpaucatA from tbe 
Smitb^nliin ttistllutlon—consisting, eis they do, of coutrlhatioitA grata Etoualy 
|ir»cttteil and not. therefore, repre^ntlug n eocimcrdnJ tmuBacUon—meet of tbe 
cousuIa laorform this ecrvk'o free of cost to tbe InstltnUoaH ^vhlle soino iniike n 
chargo of about In each Instutiee. An effort Is being made to have atteb freri 
walvt'd* 

ftoiiaeflta frobi cotresjionalefitn of the Tntnmatlonal Excbnngefi for publleatloiiN 
iasiieil by oiber BtnblUjbnitinia than tbe SmltluionlnD lastltutloa have berome 
m dumerotis that *11 sueh applleantw have do ring the In tier part of tbe year la^ti 
uaEformly rwincKied to apidy dltectljr to tbe source of publlentlou for sucb books 
as they may defllrc, Wbtrti it is eoUNldered thnt there are e^ver tK),CK)0 corre- 
AlkitkdGUta of tbo EscliaiigeB. It will be uppreclated tbat It Is quite Impesalble 
for tbe serrb^ito undertake the sollcltntloa of eautrlbutlona. It la furtliGrinoro 
provlited In the Brussels exebauge eonvoatlou of ISSC that tbe varEoUN bitrenuH 
oball not take tbe Ealtialive to bring about tbe eAtabllshmeui of exchanges. 

In a recent Ibsud of tbe circular uf rules goveniEug the tranimladDu of ex- 
rhnnjtes a oote was added Umt the lUBlItutloa doia^ not solicit contrlbuclciiia fur 
Its correapondculs. 
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The Qtn» colIihctJoQ ot dlm.^rQT|e« of lar^ &tid IjDportdnt 
of uulvorHlti^s cuid oolloscdH and olbor addrisi^ b^ka woi alwnya j^ttren 
attention by Uic la to Soorotary Liingloy, nnil It biia boon endeavored dnrlu^ the 
ycfir to maka the soi'tlomil llbraiy Id tbo iDteniatLoiial iih -comt^Eeto la 

tlila ro^*^ird as poB^lbl^ 

Id uecorclimoc wttk your iDstructiaDa, all copy fojr prlptlu^ for tbo i^xchnuj^o^ 
bns 1m»ji Bubmltted to tbe Sft-Tetary'M ofllce far aiiprovnL The Frlnllng [u coi\- 
DoclloD ^rltii the Exebongea la conliiied aliuoBt exdojdvely Co letter heilds eifkI 
meh blEDik forma ns nro rcliuErcd Id tbo tvork of the }»errloe, tlie on^y publlcatton 
belu^ tlio iDterDntlonai Exclmn^ L.laL Tbbi Hot la not b^ued ltei|ueDtly, 
the luat edltloD btii^lujf been ppbtEalnKl Eu Se]deiul:^rt 

TLrO oxikjii^ea of tiie lDterijritEQmi.1 Exebangefi ore met In part by direct appro^ 
prlatlOQ by Cotip^e^Pfl imd In part by appropiifttloaH nmao to Goremuient de- 
|j 4 irtJueDtA liiid burenttB, oltlier In tbe conUngent fnnde or Id specific torma for 
piiynEeut to tbe Snillhaoiduu Instltytion of A portion of tho coal of tbo tntua- 
poridtlon of pneha^ods To each of the depnrtTnents or bomma Bonding or re^ 
cel ring puldlmtloELs tliroDgb tlie SlnUli^nluii lustitutlon a ebarge of 5 cents per 
pound wolgbt la made nndor die botlinrlty of n re^lutlon of tbe BoiLrtl of 
Regents La iSTSl. tlila charge being necca^*u^y to prevent an nndno tjix 

u|Mni tlie rewurces of the InatltuLlon, no tbe approprlntlonE made by €x>ngre^ 
dIfecMy lo the ittalhutlon Cde- tbe ^uEiiH>rt of t2ie iDtcmnlJoEini Excbcinges Intre 
never been autbcLectt to meet tbe cut Ere cost of tbe work. For elm liar 
It Inia been found neceanuty to make n ebarge of tbe on me ntiiount to State 
ImdltutlonB. 

Tbe onmunt npproprlnted by Oongreiso for tbe expenses of tbe service dorlog 
the fiscal ycEir ItHKL was ^2S^S0CL, nn npporont Inereahe over tbe preceditkg year 
of $]^0QUx This uddEtloufil nmnunt, hou'Overp waa tninsfciTcd from tbe appro- 
prhitEoR for tbe Library' of Congress and lo to cover Uie salnrlea of hvo porfiorta 
employed at tbo f^mltbsoiiian iDatltutJon tn connection with excliaage work for 
tbnt Library. Tho som c'olloeied on ncoount of rcpayuivDts during Ujc year 
wns ^^07C.S5^ making the lota) amount aTaUoblo for carry Log tm the Exebangtes 

lit tbiB connectlDb It ohonid E>e stated that while 11.000 wm addecL to tbe 
Excbnnge aiipniprlxtUpp for RKiCk Ln Hen of tbe payineots w^lilcb have been made 
to tbe SinEthsQiiluD lualitiitlou for forwarding tbe publJeatioiu of the UoltetL 
Stnteo GecIoglcnJ Surioy, tho actual clnirgc for snob sendings at & cenbs jier 
pound would bnve amounlod dtirEng the past year to The ^uiltb- 

Bonlan lostltutlou therefore received for carrying on the Escbruigea $3,535.09 
lesa than It would hiive under tlie arraDi:c£UDnt tbat oxlstcd Iterotofore, At¬ 
tention Is calletl to tills canttcr bene as It may be coD^ddered advisable to bring 
tlie facts befnirc the Approprlntlous Comnilttee itiirlug the coming session of 
CouCTCB'’ ivitb a view to having nu addltEminl amount added to tbe Exchiioge 
appro p L'lu Lion. 

Tbo Dunitnor of packages biDidled during the past yenr was bd lo- 

cToaso over ihe iiuniStcr for ibe praretllitg year of d.loO^ The total weight of 
Qieee pack ages wns 47t/ifSil [Kiundn, n decrease from ltWS> of 3,312 i>qrtiFuts. TIiLs 
decl^^ase ta pmiiably due to iTte reduction nf the mat ter printed by tbe Govern- 
Qieat Dcpnrtnieuts. wTkose pnbbcntlouji constitute about GT per ecut of tbew^elgbL 
of all exchange trniLandsslons. 

New eorreKpondfuilB lu every part of tbe world are cou^tuntly being addi^i to 
the exchange Hit. m Uiat they now readl a total of ^4,314, an Increase of 4,434 
over LboBe of tbe preeedlDg year. These corteepoudonts are subdivided a>i 
foUows: Foreign instlmUoii^ I4,G1H>; foielgu ludlTidiiala, 20^471; domesUc Lu- 
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Ami ilomwillf? TKcw* ^MjffpjsjKHsili'ntiT Nli«»alil 

la At tK> nimahliirfMf aa fttiiri Sell'll tri nn wltb tbe ^iiilOi^fon^nn tiiAll- 

tattAn ItAAlft blit wre tlie bei^(l<‘Siirt^ of Ul^ tArtbUos of tJit Mik^rimtfoiiiil i;*- 

chAU^ ftervloe At Iiauxc aeuI Abrcmd. 

The folio wins table s*™ tlm ntiinbnr of f^rrifs^KiiiEU-ntn in eaoli i.’Oiititiy, nad 
pIaq acertofl to niiiitnito ilui scoiio of itie marvieo!: 
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i‘^]iD{Knr]!^pn with thu last report It vsUX bo obBoneil tbiit tbon» WAd ai) iatr^a^ 
oror tho preacnt of pnrkngos rocolToJ trum iibr<j{|jd far UiiUoc! 

G€vcrtimeiit ijistltatlon.^^ vbllo tbo aumlKT of pui'ka^ea dcat atiniail 
bj^ tlil« Ootemin^Dt vsm otil/ IMHA mar? tbon during last yoor. Am ttio tom I 
numbc^r of pEii.'lcRK)es fet-TlTod froiii otbor countrioa is by no nioniiB m lat^E^? 
^H. tka^ Qoni \>y liko Utill£?«1 It Is moift gratir^lng to noto tliis siilistan- 
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SKCJkTn^ iNTRliCtt A^Ql^ 01^ P^JnLTCATIONB lIXTWEEB TU B UJ<lTlB0 fiTATPa A NR 01'1|CI1 

CDUTmirESl. 
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Cnn«=l^iiLi€>ntH un? wjw p^ijt to Atg dlfTcmijt estnhli^ibibetitft In Argtrti- 

TiinL Afl tliliii |rn>ciH!ar« |^ to ti]G jinu ilce of the tntf^rontloniil Kx- 

clmngei In tho mj^p of olb&r Guouirlf!»a, nml Uio frelifbt rinirsefl connected 

with lh& farwnrdliigt of exohfitigi!^ to m rEiniiy (IeiKiylttide» in one cotinti^" is 
unm tliiiii t3m fiiiidfl at ttio dljc|i4li^ii nt the Tivstitutlon fop carr.>’lne on the 
will bear, the l3F[mrtiijeot uf i^inle hn>i t^vn fiskoJ to finetTtuIn Himni^li 
tJjc p-oiwr iiiith43rltlefl of the Ar^nnulno Gfirurtiinpnt whether the NntlunnJ 
jMiiBPuni lit ItiieniM Ayitt^-tho om? Xtf whom the Inri^efft n.uiiitH.*f of HonOlnj^?* 
nre iiiinle—m^i i|eri||,TiiitiKl art In tbi^ f otiirCp n e It a Ed whir- yi-ars 
flffo* ns tbo qIJUiIhI i-^ehnnin^ Interim^hiT^- between Arigentiim and the ITnitod 
StjjtesL tt Ifl not ejetnvEed thnt ibere will Ir- ntiy dlffieulti^ In tifreirtba this 
Impmvaujont In the sarrk-e, ns Ar^tridlnfi In adberetl to the Brus^fle con^ 
veoLluR which prorlde^, nnwng otta-r tiling for the cslahHfcihmeiit In each of 
tho eouifjsctlD^ SiAtcs of fl burena ihargM* wiih the ilnty of coudiictSiM; the 
exchniitn:^ SLoidd this etnanffc tie eonsiiniiiuLte^l there will \w a mnturtni saving 
to tlie tiiternntloiiiil KicIiiid^&>ii |q Ibe coKt of trunsmlssLoibi to ArjteiitliiJiH nhel at 
the same time more freipDtit shipiiicats wlU be ronder^yi ftos^ltde. 

It Is ipmtlfyln^^ fn stnle llmt thi- lon^-peTKlIri];^ ne^t Eat tons wtfh 

ChhiLi have, UiriaSKh the eUotts of Ihu Hon. W, W. Ho^'khllJ, AinerEiiii, luhilster 






























































TIPPI^KT OF THE ACTlXfl SECmtSTAftY 
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n4 I'i^khis:. flnjilly Ijccti ti» n ain^iiiwfut The Ctilnose Gotctd- 

niriil liiitf ilf^j{!piJit4~it itie buttiiU at fofelKii affnini ots ita rt|ireK.iilJi- 

tivfy f(^r tlilfli jmrpo.ie, ihln ttrnu3BuuH>nt In r^til.v for the exchani^ of 

•cffUdril puljlk^lLoifcH. It i8 tliut fikU ejcduiJig^^ i^eljitlouA w]U be entorod lute 

by t'iiliiJi In the iieiir future, the rirrnugeiueiit of iletiHls tliu flr^t Htilp- 

meul of Go\ernnicnt liomments from lUe IT tilted huM ftot jret Ui^eti lUJiJe. 

Owln;; to the death i^f Vi\ Fnut l^verkillmr wiin tliite lix.n.i atteiided tu the 
reception uod dlstrlhutloit of cschrtugee for Riils:^rlaH nli te iliaE 

eoiiotr^' linve lieen f^uifiijcndwt for tlie present t^urtor t^HerklUiEi wuh ilSrootor 
Ilf the KrloDtlfle InHtltatSouii Mini lllirarj' Of Hlo Rujal lljglutieRM the Frltn-i? of 
ttiiluiFirln^ mid Tlil»t olliio hi eorressxjialemx* wMti lliul i.^tnhUHlii«ont wdth 

II view to eEilltitlii}: It^ iM.^rvices lu the dliitrlhutlon of eseluiiipi.>a tt Plluiiild Iw 
mideil I hut rh>i^tor rA^ crkEilia d urlni? lilt= i ‘tiiiinHHoEi iiiih tlte SiaSHennilnji 
liiict[TilthIII waw of miieh j*taTl«i In fciriherhi^ the Sni'erehaijge of pithlTt'utionti 
lH?ti^«'en. itulffiirla nnd tU^. trntte^l StntfcL 

An rcferrcif to hi thin rt'lNjrt, tlio ofUCe of jipeat of the Tfi^tTtutlon 

for lliiiupiry lietiinw vueuiit In the latter lairt of June throuj^h tl >0 death of 
r>r. JnHeidi von Kon'isy. Dr. dulliuf Flkler, ivho wii» employed by the JiiFtltTi- 
Lion tin DoL'tor KitroHy'^ aR;^LHtnnt lin:^ Ihxh t^ti^iorfirhy uppotnEed a^nt for 
ltini>;;nry. Eo tnke effeet on July t. 1t)0d. 

t^rlor to the Into HufistPjftpaai^ Tiar pitii-kn}?c^ addretisi^t to correifiionElontA 
lU Korea were fHsTrlbuted through I he i-ennesT of the EuArilan r'otiiuilKHkiti 
of tirleriiatlannl Exelianj;es nt Feleruhnri;. Vo vjeiv of the tenna of tlie 
Irecity of pcRoo, the depailineut of fa rein'll! afTfiLr* at 'rokyo—tlw ejLebnnjre 
dtHtrthntla^ in;;ofiey for Jntiau was iiski^d to undertake the distribution of 
?^iuh pnekages uh inl^lit lie received at tha Timtltutlon for Komnn ecrreaftimil- 
eata. It \n rcirretted thiit tEi^ IX^iiurtiueut wna not atiJc^ owLui; to lack of projH^r 
Mrrnni^emeatii aiirl KtiTheJeuL fluids, to ixitutply with the tiitftltutloJi'rt ivlalies Id 
tills luatter. \ buii]N>r oT pEtekii^o>a tar Korga hnvlnif iH^cutiitilntoil ot thlri 
ifEIU^. tiitiMe iJmt were within the lanillo^^ llndt forwimlwl to itieir destina- 
tlniia uml tin? reiaaUalrr were reEuiiiM hi the wetnlers with iSte atateineut tlmt 
ihere wiTP at pri'st^nt no uionna of trnn^inlEtihj; ejcdmiu^CM to that cYaiiitry. 
I’iia Kufcteaii hrniieh of the ItoyaT A Pin he Society at i^eonl has Ih^oii luTlhHl 
0> net an the ojcehn aw inerllinu Elimuith whh'h jNO'fcnjrtia to ami from Fvoren 
intiy In? ftirwantetl, fCo retiSy Iuih yei iwam rect^lv«lt Uiotiuh It In hotictl that a 
favofuble oud will codju to iiLiad at uii c^irly datOL 

An ft fiioni direct mciins of transailKstnu, the few luieknaos. thal EEto recidyksl 
for reraln^ Inslonil of Iwdi]}; sCEit ihrougli the ItushLnii KKi'lum^e fViiuinItcsIrm. 
an* imw furwanl^l lilrtH tly hy Tmill, 

AM eschiisij?t>^ for Portiumei+p Eind Afrlni have tii tlie past Inicn forwunhHl 
thmih^h the niitlunri] Hhniry lit Tildlionp which netif iib the exeluinw htm^nii 
for Poniignl ami Us ciilontesL An- coEndderalilo delay In the ret^lpt of pLiekai^crf 
pent In this moTiner has hem eSiw'rletienES by corTes|K>nEkmt5 la that coiintry» 
the [iiHtUiitlon nHked the rsoiemineat library at rH^mrohr^o ^lanpiea to tnke 
eharw of the reception and dlstrlhulioii of oxcEmnpes for Portniniew riast 
AfriETi. Thlic rmpaiiBt the flovemiaeiit IHtrtiry' wm* gmKl enough to i‘taiirily wllh. 

Follnwla^^ Is a list of laircmis or iisencics aluYioil through which the kUh- 
trLIaithm uf exHisitiwH In iFfTtH'tcd. Tlbo^c In tEn^ larger mid In hiatiy of 
tlw" F:iiinl1er count to iho SSmlthsaiailau InstltutloD reciiirond eon- 

trlbntlonB for dlKtrllnillnn la the Unltml 
Algerhi tvla Fnnavl. 

AaEohi fvln roriugiiDr 

Argeatinn: Miinoo Nadonotr ihienos Ayresc 
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AlMtrlB: K. K. Vlcnniu 

Axotc9 (viq PQrtq^), 

Bjirlijidoa: liiij]«rljil Department of Agrltnlture, BrEd^towa 
Belj*lum: BuIrb dK* fiebojiiroffl Lltt^ralfea Interciqtlniiiiiix^ Bm^lA 

BoUrlnj OUclim NaeltJiiial do Itnulgrai^foa EAtjullBUm j Profhtifiiiitlkt G«i- 

tfrtlflca. 

Brozlh SerFlco do Enterunclonnea, BEblToUioca NclcIoIulI. Rio dq 

Juioim 

BrEtledi colotifce: Crowii fbr th^ CbloDj^^, 

BrJtJHh Ovilann: Rm-ni Asrtti^ultaral ncid OommoiX'lol ScwJet^, G&orRetnwiL 
Bu!^*3irla (vU Germanj)^ 

CnniiklA: Sent bj mnll. 

Cniitirjr IfilAiida {via Spain 

Capo i^Qluny t SnporhitoDd^t Of tlie CoveniiaoDit Statloncj? Dopartiuent, Cem 
T owa 

CliEJo; nnlrentlitEil dc Cblla Sanllngo. 

CZiiisu: ZE-kii-wol Obscmitory^ SlutnybaL 
Colombia : Blbltiiteca XacloDjiJ^ 

CoHtn mm I Oddna do C^pdslto j Cnnje de ruhlk^c^lonos, Enn Jos& 

Denmark; Ecmpelliie Daiiake VlddttBbfl1>erDes Sei«tlinb, Coponliiikj^^a 

Dntcli Gutfum; SnrionnmaeliQ Eoloblale BEbllotlioeb, Farnintiribot 

Eenndor: ^lliil$ter of Foreign Rclatlona. QiiLta 

Edst LDdlEt; ludtn Store Deparlio^at, Ijoiidoa 

Eju^d; Kh^lvEoJo do <xi?Of$rn|ible Calra 

Fninve r Btirejin Fraocala dca Interimtlonqui. PariE, 

Friendly I&lniiti*?: Bent by inalL 

Ciermiiny: Hurl w. HIcrBomnnik, Kfinij^tniAoe Z, 

Grent Brltdln nnd Ireland: Mi^sra. William Wesley A SOftp 28 Eswi street, 
Strandp FiOUitna 

Greeeo: Dl rhetor of ilio Amerliain Selwol of CIea^Ictl] Stuiliea^ Atbenn, 

Greenland (vto Oenmnrk)^ 

Gufiilelonpe {v\n Frflni:^?}. 

GuatuninlA! Ir'^ltuto Nucloiijil de GontemnlEp GimEenmlq^ 

Gnlnen (via Portiimd)^ 

Haiti: Seen'tiilre d'etat de-^ GHntloTis B^IrrleiiTtis. t\>rt uu I'l dic^ 

Uonilnm^: Blhllotci-ii XaclnnuL Te^rlgnlpkfk, 

Hunijary : Dr. JuJto rutlerp ^Roitoniv," 

Ireliind (vln Deiinkjirb}^ 

Itnty: Umcln degll S4.iunbl rntcnmielopnlr. BlLHt>tcai NnUfltials Viltorio Enui- 

nnele Ronkct. 

lEmarca: InatEtnte of Khiipitom 

•TnrMib: Foreljm Offleo, TukyOi 
,taVJi (via Xetherinndak 

tjlierln: Cnre of ArLM rli-an €o|nniIjiuillr>ii So^dety, Wjiafkhnrtrm, D. C+ 

I^jretiico Mnniucac: Govortnimiit IJlimiy, lAmrem^i Harciut^ ' 

Lmcendiurg fvfii GeniMmy)^ 

Uadntpiscar {via Franoe). 

Mndelni (via Portugal), 

.Mexico: Seat by mnlL 


• Tlilp metlwd Itt {^mpToycMl for (.'oiiiiiHtiilcptInE wltli n Inrj^ nntuhpr of thi; 
nrltl*li wipuics Willi wlittli no uipiun uxe uvailublt! for farwnnJiua f*tluii«w 
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(tIq Pattuiintji* 

Xntil]: Ai:etit-fk‘Hern3 fnr ^^ntnL I/imlon. 

NcU^rlJind^; Burcao SclantfUiiue Central N^rlno^alRp BlbHolti^ac de I'Oitl^ 

iVcw Goktic^ ivin N4?tlier]aD[ls). 

New Hebrides*: Sent by mall. 

NewfouTuIland ; Sent hj malL 

New Soutli Wales; Ttaard ft>r Tntt^rniitlanJi^ EjelningOfip 

New ^enJund: Coloalal \Velllii;^uiE 

NlearHi^^R: ^linfsterlo dc ReliieloaoB Exterlere^ Mnnaguii. 

Nonvny: Konoellge Nor^ke FrederlkA UaBerfiltet lillillatLielcetr CbiiatJnnla^ 
PnnijfUJiy: i^Unlefterlo de Itelaekimiza ExtcrlarfSp A^unelau, 

Persia r Sent by lunJL 

Pero: Oflclna de Rct>arta, Depdsllo j Qanja Tntermicloenl de Fubllcacloikca, 
Xflnlfiterlo de Femente, LTnifi. 
i^ortuip'al: RUillotlieea NaelayaJp Lisbon, 

Qu^'en^jlaud: Llxebuunre Bounin Parlliimeut ricius&. BrlubbciA. 
noiinmnln I Yin Germany). 

Rnafda: ComnilaslaD Itusao dea IntemaUenaiiXp Blbtleth^ua liiii>^ 

risile PtibUquer St, Peteralmrg. 

SnlTnd«?r: Miisef? Nnelonnl, Sfin Snlvnder. 

Santa Denilnj^: Sent by muH. 

Serrla (via Gorinany^. 

Slam: MlnlnEer fer E^rel^n Affair:^ Bjini^kek. 

South AnHitrnllnT Aatroiionileal O^i^MJfvntoryt Adelnlds^ 

Spain: Dep^lte d€> Blbrofi, Cambio Intenmclonnl f RlbHatecn General do! M\n- 
laterlo do Inatruceion Putillea y ReBiii ArteA Madrid. 

Sumatra <rlA Netberlanda)^ 

Syria; Board of For^lifu ailfsicmfl of the Pni-ftijrlerlan CTiuTEdi, New Torir. 
Swoden; Koni^tlA^i Svenfskfl Vateii^ka|>a Akadetuleiir Stockbolni. 

Swtti^rlaiidt Seryioe £eliuai;efl TniemnBamiux, BlblliLiiJajkiua F^c-itile 
trnlo, Reme, 

TnaninnlB: Rnyal Soeioty of TapniDnln» fleharL 
Tnn|(p (Tin Fmnee). 

Turkey: Anjprlctiii Fkninl of Coinnd^^loticrH for FOrelen Jltliss^lniip, Bouton^ 
Urueviay: Ofldna de Peiirtslto, Reporto y Canje latornnclonalp Moiitevh!4H>, 
VeneKiiela: Rlldlnloca Naeloual, Canioao* 

Victoria: Public Ijltirary^ >lellioarnc- 

Weatorn Anstralla: PnbUe I^lbrary of Western AnatraUa, Perth* 

ZniMlbar; Sent by mail. 

With the exiieptlon of ibasn contitr)^ with which the of the ofncbil 
frank la jict'iiiJttod. tho dl^trlbtiUon of ojcebnnj^Gs to foretffn n>iintrl€*s iviui 
made In SpOttl l>f>sod. 2 ju& Of Which coi^talmKl United States Government ihmi 
menta for mitborl/ed deiKMtitoiiesi^ atnl tbe I'Ohtents of 1,S00 boxes eonsEstal of 
departmental and icleutlfle and lllemry pnlilk-attonfl for nilfwllaneon^ miTr«- 
[K>ndentn. Of the latter cla«s of excLianEe»;, tUe niEmlicr of boxes atiut to caeli 
country Is givci: below: 

Argentina__ 

Austria ___ 

Barbudi^ri -_ 

Bcl£taiii -_- 

Bcrmyda __ 


__ ^ Sik 

Ttnilirlft __ 

- 78 

Brazil ____. 

___ 

Britlab coloiilcs--. 

gs 

Itrltlsh Gulaim 


British Honduran-. 
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r^’Etoni^A 


12 

Capo Oolany 

. - j Virwrafpln 

4 

r'blttsi 

. , - _^ 3l 1 Norway — ___ _ 

2;\ 

<' ll Flo 

- Ift 1*nnL|pijiv _ ^_ 

o 

f‘'jnfiiyi 

- 3 ViTU __ __ 

li 

Pflutn RT*"^* 

,S PhLII|iplne iHliiikibi -— 

I-*! 

thiha _ 

j I'ulFDe^la - ^ ^ , _ 

(") 

[ V^niiiiirh , - - - j 

la : Porto niofi _ _ 

(■•J 

t^uteh Gulflim^-- 

__ ■ Porluaril _ 

13 


KHHt iTiOSeii ^-— :21» Qucviuliim!! ... ^ 0 

K<TiPtlor ____ & I UoiLEUiiiilu _-__ (®J 


KEfvnt ... . 

& 

Rktkwln . , . -- 

i;s 

Frtinic^ mod eoloolE>s 

ISTf ! 

SlkHllitor _ 

4 

Gernuiny . . ..-r _- ,^-w 

:m 

t^kfkto ]>iimlkn^) ^ _ 

(*F 

10 

0 

Great Britain amt Ireland- - 

;^Na 

giTvln _____. 

Oreeca - 

si 

Slam __ ^^ _ 

G natemnlo ^ ^ ^ ^ ^ ^_ - - „ 

4 

Seutb Amitrolla _ 

12 

IJfltd _ _ _______ 

1 

Bpnln _ ^ _ 

211 

ilnwalE __ _ _- 

3 

SL Chrli^tjuptw=^f^^^^*,_,-^,~^—- 

(*) 

IlondiiniE __ ___- 

Sweileii , -. . 

Til 

II kinefil Tr- 

31 

SwllzerlutKl _ 

43 

3 

J a ■■ 1 J M «I I« ^ -j -.-- 

ll£.\y _ __ - -- 

ST 


JataalEfa _____ . _ . _ 

4 

TiiNnuiTiln -r^ __ 

h 

jreEniii -—^ _ _ 
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• l^fiirkciBcs ficnt hj ainn. 

* [ih-^luil^l hi ininpfTiiJ>«‘^Joii!i to Ni'thi'rSnorlft. 
e I tiL-luil^l 3n traLLismK$4locL(s lo <jeriimiiy> 


Tfie TjO Trusted Statff^ rtfllL-lnJ puliSlontloiuc pt^vld^i fitr ^Ji^^hiinpp imr- 

t)oeteR hy the Johit re^lution of ("onj^rtws^ MniH’h 2, iStJT^ hnv^ all 

lifwn plni-efl lo f^rclpi depoejtDrli^ FitMlln;e that a ati]l fiirlher esclinnge with 
ntlier CT^ivernniphta wim ncciiiiiijiry 3n onJer ts> the wIlectloiH In thp 

I.lbrary of Coiiffrcss, n Joint rotwlatlon waa Marf^h 2, iiroTklln^ 

leta for dLatTlhutlan HlirosMl In lleti of tba hO hh fomterljr. Ttili^ re^a- 
lutloD alwTf eonhilns a provli?lon for Inci'en^liiR Hki nnaibar of thefie diK'uaii.titfc 
ta lOd on tlie request of the Llbnirlun of Oonp^eKM. i^Lnne the jiaiigELi^ of the 
latl^r refmtixtlon tlitee new decani torlefl; tinve ta>an ndijnt lit ilie lint of tlh^tp 
i-aoeivluj; full w?ta. n complete atatenient of %rhleh fwllowni 

ArgetitLaa: Library of the Farelgu t]llli:L% Hueiion Ayrtv. 

ArTteJilLiUi: Blbllotecu Pdbllea ProviiieiiLl. I Mata, 

Ayatralln : Llbmty of tbo Coiuiiiuiiwe'altti FiiTlhiiiieftt Melbaurne^ 

AuNtria: K, K. Stfitiatiisebe t^oiitml-reminlseJon, VienntL 
B4litea t UuiTeniltitla-Blhlletheli, Frellmre. 

Ihivarlat ELlinli^Ucbe Hof- nnil Rlb11otbeb+ UuiiLetL 

Belifiuai t tClbllotli^Ue Kejalep BruftseK 
Brazil: Bibnatheca l^^aeloualr Rio do Jaitolra. 
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Cnnndn : PjirU4liTH?ntoT7 TJEimry, Qttnwn* 

Coi»e Coloti^ £ 'GoTcmiiifMtt S3lLAtluiif.>'ry JlL'pssrtnjent, Cnpe Town- 
CbHc: Hiblintem del Coiii^ni^p ^untU^. 

Colombln: BlMtotciea Naelooal, 

COf?t« Ttlea: ORelnn do Doj>daEto y CaJijo do rub]ieneED 3 io$, San Jo^ 

Cuba: DepaTtmont of Stnto, flabnnu^ 

Ik^nmurk: Kod^IE^o BEbllutJiokot. Copeiitin^iL 
ED[?Tnod: British Musouiu^ Londutir 

Enjzlnnd: School of Edunoiulcs jiiid r^oTUEoiil Bclonr^ Loudoo. 

Frnnro: Elbllothikiuo NntluimSo, pjirlB. 

Cnmoc: Fr^octuro do ]q ^4no+ TnriH. 

Gorimioy: DouUclio Itoichataj^-BRiI]otiihk, Borlin* 

Groeco: National Llhrflrj\ AtbCEih. 

Hnitl: SocrftnTm d'l^tnt Holnllon? Extf^rloure^, Fort an Princj& 

Hnnn^irlitu Bousoof liplc^itea^ 

India t Secmkrtry to the Goroninioiit of liuRn. I'ukmttn. 

Itol^ndt NatlOnEil LEtmiry of I retnnd. HubHn. 

Italy; BlbHo^ccti NaalonuJo VHturJo KEhiunuolc, Homo* 
japftn: F«rc5i^^ Oflloe, l\>k>‘o. 

Ilntiltoha: Frv:«vEnclnl IJhr:Eiyi ^VEniilpc^. 

Mexico: Instituto Blbllui,'rAdcOp MuFfoo NacloiiuK Mexico, 

Nethcrliinda: Llbrnty of tho States Gciioraf The Hninic. 

New South Wrttcsi" Hoanl for iDtcmntlotuil BiehnuKcs, Syducr^ 

Now Zealand: Gciicml A^rfcmblj LSbmryt WellEosjtoiu 
Norway: StorL!iili]|^ela ElhlEotliGh* Ctirl^tiablfl. 

Ontario J I^'Eshitke JJI»nir_Vp Tomato. 
l^crut BllilIutGCii Nnclonal* fJmn. 

Fortmtnl: K IbllotSieca Nad aim 3* IJahon. 

Prussia: Konli^Rcbe Blbllottiol:, Borlln. 

Quebec: I-^^l^^altTe Library, Quebec, 

Quecnslntiii: PorBunicntnry Libra rjr Brlshnn#, 
fiuitBlot IiEijierial Public Library, SL I'etErsburfr 
Saxony : KfmlKitche OelTcutllche Bibllorhek, BmuTocL 
Sfuith AuHtrohn: Farllniiionhiry Library* Adclnblr-, 

Spain : Elcpdsito dc LRiroa, t/anibto tnteruncliiiinl y Itibllotoca OctieriLl del 
Mlnlsterlo du CiiKtruccldrt mbllcn y BeiJna Arto^r, ^rad^llL 
Sweden: Kongll^f.L BlbllotekcL StDc^bohii. 

Swltxorlaisd: Blbllotb^'que Ftm^mle, Bcrnc- 
TELFUiEtnlii: I'orllnlnentary Library^ Hobart 
TYtiiirtvaiil T -OoTerjiinent Llbrnry, Ptetorlo. 

Tiirlioy: Minuter of PLibllo lus^truDllon, CouAtnfitinopIiL 

Uruffuay: DfLclna do f>C’i^lto* lio|>arto y CpluJo lutcrniErLojinl do rbibllcaclono^, 
SIoliteTidoa 

VotiiKKucIo: BibHutoca Xaeloiidl, rardcrut 
Victoria: PtiblEc fJbrary, Melbourne, 

Western AiiiftrallA: I'oblie Library of Westoni Anstnilift, I'orth;* 

Wdrttfiiiiliorg: lC5nli;llebc fjiade^dbliothol:* Stuttgart. 

In addition to tJae full oet of GoTomment doeunu'ntft, there nfe now for¬ 
warded to praylncEnl and tnuDldpal (?ovemiueut>t 27 pnrHnI aela. The di^iofe 
Itories of these ft«bi have heeu doslj^Eatoil by ibo LLbmrj' of Congrean fmm 
time to time wince the pnsaaj^e of tbo ir^ioEiitlon of MaTCh 2p 1901. and have 
been sciecEcd wiib a flew to proeuriuii such pubIk'utjonB tn retufn ms wem 
ftKpeclally doslrod by that Libntry. 
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OF TW^ ACTmG 8ECHFTAHT. 


During the jenr b request ttnn mmlted throiBi^ti (ILplemBtlc eliannels from 
the Golden] men t of Louren^ \lan]ai!s for eertatn oErieliiJ pi;iyErAt!ana of the 
tJnlted State* to bo di^poHStod lo the GovcrDmojit Ubraiy of tbat proTlnccu 
This rwiiieirt ivan eomplEed wlthn wmJ the flrwt sMpEDOUt v(m mutlc on Ehrombor 
ID0;>. Tbis Jr ibe only adilklon to the list of dopoaltortes of partial sot^ 
durldit the year IMCk in esct^bnti^ for ibese doeuiuehta the sutborltloB of 
Porttiene^- East Afrlco luivc MuXM thnl tlioro woulil W ^ut to the L'nJlod 
^tiiteK not only the pubJIentJoipi of [>odren^ Afarquoai. but nlBo tbusa of the 
Proflnce of ^tf^nnibiijiic nv% iiteSI ns of the dlff^ro^t ("hiirtenHl cc^^lp^lnEefiu 
Thfi coinjiloto list of deiivtrtltiiflefi of partial aetj* in h» foMows^ 
AiiHtrludiuii 4 ;Ar>'l tlUrpiriueJHtur der thinpt- und Resldimz-Sbidt Vienna- 
Bolivian Unllifd ^lal^ Sllalator, Jji tNit 
BrliLsb OalnuiLtii: T^esislatlve Library, Vlctoiio* 

Bul^rla : Mlnlj^ter of Forel^ Affair* Sofln. 

Ct^ylnn: UnltcH:! States consuL, Colombo. 

Esypt: niblLutlim^ue KbMIvlale. Cnlro. 

tiennaEiy; Oini^ljento^lklio Hof-lnbllothok. Dami.^tndt 

G^rEikBjjy ^ Seiintekonmilseloii far die iLeleb#^ und auswllrtlgcid AOEjeienhelten, 
Ilnmhurg. 

Gennuiky: FohjIeii OJfflce, Bremen. 

(lURtomnla: S^H-retury of the Govemmecit, CnateTiinla. 

HouduraH^ feiKtetnry of the Govemnient Tcgkic1^ft||ift. 

Jamaica I Colonlnl Secretory, Kinj^ton. 

LeursDqu ^rnrnuE^; Governiiietii Lllprnry, LoufOmio Mortiuc!* 

Makii^ Llenteuntit-Goverfior, Vnlcltu, 
f^Qvrfontidlaiirl: Colon Eel Si>t'retary, S L Jnhmi. 

Newr DrmnnA-Jck: I^j^lRlnlire LlbrarjH. SL John. 

Natah Colanlral Goeemor. Pletennarltishurif, 

Nleaniirtio £ Superlntendente de AreliLtos N^oclonaJes, Manaima, 

Nora Scotia f f,eis1filatLve Llhrury, llaLIfnx. 

Northwcwl t:enilorJes: Govemutent Library* Ref^fha. 

Onm^o Rlter Colony: Government Library, Bloeinfonlolb. 
l*rlnce l^lwiird Ipljind; T-cif[Rlnllve Library, CbnrlolU'tow'n. 
riirttpfiinj; Odcinn Geueral de Informaetuneei y rckiijcs y CoumiljniHB General 
de InmlerueSon. Asiunelon. 

Reuninihla! Acodefiitd Jtoniuini, Buklinrrat 

llulrndor: Btlnl-^terlo ile Retaektu>a K^sterlurt!*, San Salvador, 

StrallK ^ttlementft: (Colonial Secretary, Sln^pc^re. 

SlBiu: Forelim omce* Biinj?fccik_ 

Tbe t-liEef elerk of this offlee. Air. W. L AdiiniJi. was, on Joup !g, lOOG, tojin 
liornrllj tmnsferred to the SmlttiBonbju Inalltutlou aa dlaburslni: ai^nt, Lhou^b 
tbe tnternntTonnl EKelianj^es hoa; profited by bis ci^wrlence and advice on 
nnnaerokj^ iMvai^Eon* 

Mr. F, W, Hodse* ttdio vraa aiMln^ curator of Ericlmnt^ since rebmnry 1, 
tOhlp terminated Ws semncca with this ofllco on June ibos, nmi retfUEiied h\n 
duties in tbe Bnrean of Anierleaii Etbtiriikijo% 

NotwEt^ls^^andif^|^ tbe fact tLat tbe work of the Exdninip^ )uie Imreused over 
laat year und tbe force has lieen rcilm^i, the bimlness of the offloe In all Ita 
limtitfHW. WB8 np to Unto nt tlw gdJ of tbe yeor, lltew Dolt.^ no ipiiniulattona 
on bahet 

To those correRpondonta abroad who five theEr personal a treat Ion and doubt¬ 
less often ezti^end private meoM In fynberins the interests of tbo lutetnaflouja 
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Excihein^pji at Inr^. tlio ac!kQowlGij;^{!Dt €f tha IniitUiltlatl B^ould 

flccfprdetL 

a[iXfrec3^^lo^ of tlio Snikb^DlciD Insdtnllon and Its brancb^ 111 « doo to 
Mn ('tmTleA A. Kliur* deputy collfHztoT of tbe i;H>rt of Now Yaik^ fof Iii« eoii»toiit 
iLBfdeitiioa! in clearing oDiieSgnmeiitH from mbrood far the InHtltutlotif 
In ^Dirliiiiioii. it Ib- iuj dnty to record tlia deiitb of two of the 
ol int^rtiJitlonal Flxclnitieve—one eoenj^ In IM office et We^lilofton ntid 
tUio other employed In tbe eerrlco of the Bxohfioffes nt BadajHHfU 
lit* TOti lifroctnr of the innnkd|in] EtatletleKl odice of Budn- 

twwk who WHS itpi^ultitf^il siijeiit of the SmltUBoaSen lustitutloit for Hdiisriry on 
0(riolior In dii?tt Jnne of this yeftn Doctor KfiKJsy was the drst regent 
of the tnstltntloh for l|img;ary« nXi e^chunges for tiuit caontrj hovlag Imm^d 
previously foirwanJoil tluxnigli the l^elpgdis DurEng Doctor KilrdHy's 

f!atin-n-ttEio with the loitltotLd!! ho look si^wJrtl Interest In furthering the work 
of the tntomnttouji]; ExchniigesK whlth hiis resclled In a iniitertnl increnBe In 
tlio uiuiiticr of [imckug4^ recalviid froto correspondents In Uuugery for ad- 
dre9^?<es in the United States. 

Mr. Solomon G. Brown, amjiloye*) an rocker In this office, died oti June 24. 
He w'na monected with the Siulthionton iJUftitutlon sliuost since Its foundci^ 
lion In W4G, nud he has ocenplod varioiiis positions under the three Secretaries, 
the ilutles of which he always dlschnrged w Itti rnlthrulnefls and Ldhclenqr. 
ttes|teetfally' aubmlttcd. 

CvEua apleh, 

$eixpfarg fn Chtirfft of Lfhrartf fifld EachoiiffCB^ 

Mr, BiCUASli ttWTtUiirli^ 

Aciiiiti iif the ^tatfA^ufitcrn /nffjiaftoii. 


ApfENDI^ IV, 


REPOHT ON THE XATlONAl, TOOIAMSICAT, PAHS. 

Sm: I tinve the hm>nr tq rmbinlt Itis fnllowlng report em the opemOone ol 
the Natldiinl Zoolo^rleiil I'rtrt for the Oaenl yptir ending Jtiiie :^0. ISOti. 

The w'orit hne heeu eemlortcd In ■lecordnnce with n 4(;tieiue approvi>a hr 
the StfCiPetfltT June i;5, liXK, i^iight aUenittnns In tlii! esiiendltiires Uiennu 
pniHW«l Udog niiKlo frwm tltnu to time etf rertnlrifd liy the eilEBMh** of tbe 
strvlce 

ATew hoiiw MflMotfrfA—TI iIh bnIkllDf . wliTeh has been tinder oouatnictloa 

for }^rR, is miw ittmetlrnlly eouipli-teit. with th* pjtceptlon or tbe 

exterior I'uges, wnlk!*, cte., whii-h nre yet to tie made. Work on It bos been 
turn'll iU-ljt}<Kl heraiiBc of the dLihi-ttiiy of prtK'qrjujj suitable workmen, owhjK 
to the gn-at iiinfiuut nf bnlldtng giiTng on fn the elty. Tbp nniouiit oipeiided 
from tile aitprdprlatlon foe the yijat In conneettun with tliio biilJilbig is about 
¥11.(VU0. 

Ceutral Jieariny pMnf.—SImv the ineeptlon of the park It hna been doKlred 
to eatjibllsli a i-entrnl plant for ben tin? tbe iietronTient bn lid Inga of the part. 
It Is evlileiil thiit ft euitsldenilile onnnnJ saving would tliu.'^ bo clTin tcd, Iwlli 
Id fuel and lu tlie wnse* of llretiieh. Fumls have been Jncklog to do this 
In u thoroughly sAttefnetory manner, but tbe mutter Beeiurd so urgent that a 
beginning was made dnrliij; the prei^eDt year. Two Inrge bolters were placed 
in an extension of the lcni|iorniT "bop building, n eoal ranlt was excavated 
In the adjoining blllslde, and ou&iliilts were ciinatructed from the hollers to 
tbo now houBo for iiiaijiaiula. to the lion bease. and to the temiMrary blnl 
house. Part of tlie heutlng malnx was also installetL Thu cost of ibif work 
vran 5i2,ri00* 

Csfrcrl fn JAe hedtrr lo/fnjf,—Unrlng hehTy rains n large nuantity of dutrb 
Ins Is earrleil down the valley that extemlK frum the WMtem eiitmnw of tlie 
park to Hook tlreet and wbleh is oecupkiS by the great Hvlng cage, the 
beaver, otter, and (itber luolosures. This was Boinetfiue* sufUelent to dam 
up the little atrenm that runs down the valley nud thus give It sumiilent fons 
to carry away the feucea ond Tclcase the unJamla, in nnier to avoid tlds 
constantly recurring expense for clearing out the beaver rlams aod tenmv. 
Ing unalghtly material. It was foimd nwefisary to build a concrete enlvcrt 
ef coualdemlile cnpnclty Olrndly thmigb tbe twaver and otter ynnls, im 
total lemrth was 4»« feet and Its cost f J,a)0, It is so arrmiped that during 
an anil [in ry flow the water passeu Into tbe yardsi while flood water is tiimetl 
Into the itniduEt It hns been fatuid to work latlsfaetorlly. and It should be 
extended ns far up the valley as the flying rnge. This would greatly linurovo 
this pnrt of the jisrk, as It wouifl prevent the wash of frequent ralna wUidj 
130^ d]sfl^uri>$ It 

fTcpofra.—The temporary stmehinfi In which the colleetiona were homteil 
wh ri the park was atsl esEnblished are so rapidly detetloraiing and becoming 

tiS 
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tmfit tfiT wciijwitron that a larsc anioiiint <>r ttj b!illilliii,->^ am I 

w«!? u&XBSiiv^ during- lh& y^an Vluy taItv rLDkVi? for iLiEiuy of the Inclci- 

MireB are serfeufily wi?aLeacil ami a KeikertU refion,'nl wiJI he nm^ifsiiry durlDjj 
tlie earning j'loar. 

and /ooljJrifA^^TIicse baTQ rcKiulnkl i^iTKiiic^v^-hat oxteiulra repilrjt, 
TIjo Bt&np r-hjiwinter <!f most the roadB aMbea It diatom t to imy fliirfao* 
iiiQEorJal an tliena* HosYy raEiia alcuost lavarinbly ivash ofT the surniLv layoff 
leatln^ thQ lnn;ef stanra of tJje mnciLdaiii bare and subject to boLu^ tom tin 
by the foct nf hor»^H and the ^'boels of cnrrJa^cEL To put tliu niad$ ip proper 
ranejiUon It will he neccF£iflr>' to expead coioflilcrahlQ fluiiis, wbleb mn not \*e 
simtccl tti>m tbe e:clRtiDg npproprlnLtuii. Much trouble Is a.\m rsiKTSencL'd 
wJth the footpaths. They are URual]>- mnilc. us an? the roads, wltli u huso of 
hnihon Mtonc and a Hurfoco of piilvarl^c^l timcKtoue, Aftor ncjirJj eveTy rain 
c^i.osliTcrRble repairs are roqulred, wbloh constitute an ImtHirtnut Item of 
CJtpim-H?. It woiilcl doubtless be eboap-r In the en<i to put In nt once, on tbo 
steeper plopcs, pri>pcrly eonstructeU t^nifrete walkRL 

The esctenslou of tbe city streets on the enstem side of the park bns occastonotl 
nil I'levjithin of the roads* tuablni^ sluties whk:li are lei^' unsightly and dawn 
which ft ianje amount of loose lunterlftl Is wailiwl by nil ns Into the park. In 
order to preserre the [latnral Ucaiity of this region it wlil be noew^ory tn pro¬ 
tect tile irrounds from Invnsjotut of tills cluiracrter, both by plan ting the s]o;ms 
nnd by sultnhiy raising tbo gnislow In the park. 

.Ycio turucy <iu4 mrtp ,—Tlie surrey of the park, meiuucuced last year, has Ihm'u 
citeu<l(Nl over about 4b aiTes more. This work Is of grciit ii-raeUcal utility', and 
It Is tioped to crontuidiy map the eutire park In tbfs mnuncr. 

ElcctrSc liffhtlna—A Jo4al mmpnny ho ring extemled a conduilt for clcetrlc 
UghtEng aa far as the entruiicc to the t>J>rk. ndyuntage was talicn of this to 
run wires to the oJflm tuiltEllng nud stahlo, which have norer been furiilshtsl 
heretofore with any flsed lights. It may be advIsabEe to light ulso sonic of the 
darker roadwayn In the park, which are ntiite tortnomi and narrow, and there¬ 
fore dangerous at night 

liitf^rlunl accTifithm &K Young male zehrn and ycuoR male Mon from Ttas 
Mukuuiieu, gavemer of Harnir Proyluce. Ahysslnla. who ntso sent a female 
icbrn and a male oryx antcloiw, but thcfie hitter two died en route. 

Tolar hotir. througli W, S, ChLiinp. from Zeigicr Polar lieltef KKjrtxlltlum 

From Copt. C E. Ihidrlyfre^ Hyde, Warelmm, KngTnud* *2 rod doer. 

From R, aiciL Gllloflple. prcHldcnt Cbo^apeake Wcslorn nsltwny Comptiily, 
3 black beartk 

B'rom Ilom EL U. Plumacher, American cOduuJ at Mnraodbo, Voneauelfi, ewr- 
eras Veiu^ueliLU mainmaia and blnliJ, 

ArerwfftcMTt ejcftriflirf.—From the New ZcaInnEi Kovernmont 1 kiwb 1 kea^ 
3 flight Ic!^ ml is, and 1 tuatera ll^nrEL 

E^rom the dciurtmcut of crown lands, ProrJnee of Ontario, Caiimhu 10 black 
i&OuIrrels. 

B'rom the Now York ^^oologicaL Park, 4 loilhin whEto eruneA. 

From dealers In aninifthi, 1 AlsEknn brown b&nr^ a flue mule markhor goftt, 
and several other gents, sbeep^ and door. 

Wtrffcs.—Tti^ births, 127 In number, liiclnde 1 BrarJIien tnplr, 1 yok, fi Bur- 
bnry sheep, B wapiti, 2 aanle door, 2 Columbian blftck-fallod doer, and doer 
of aeveml other spooler: atro 2 monkeys aiid Fcvcrnl kangaircios, hcsTclos n 
nnmtfcr of wolves, areilc foxes, and other tnnmmBls. 

The hlnls iJi the Hying cage nested well and youiuE were hatched by comio- 
routs* white Ibis, siindhlll crancfl, and night heronsL The jmEr of wild turkeys 
w hich has the froedoni of the park aim nested and prCTlm.^ed four young. 
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i'rHp 0 }ttant Griatrffr-rntprJll& wiis th^ niftst prertilent tift»iiti3& The 

niiu]l»«r uf eiiis^ <tt tuberculosifi wns coQip«mtlTel>' Bcnnll. 

Mnie tiger- Tlila iiDiniiil hjifl hecii in the catlcrtkin j^esiPa acul w^ia 

cititte old whoii reeelrDtl. Ho Zi»d been fnllln^ far Ronia EEiontti-H rnml iinllt 
tor exblhfUon wo a Aiijillj clilanifonued, wltU tlie consent of the o^nerT Mr. i- A, 
HJiUoy, 

Femnle fi^tn InlofatHIjil neplirlilEu 

Jagonr* feiiiiile. no old niilmiiJ, In jiihur euuiMtJyD when reaelTi'ih from 
lacinorrhnple 

Grizzlr beat, broin i^hnweil patholojitleA] fantiJinL*i4 In lK>tli lieiiilRpEicrc^ one 
ilde fiugitestEn^ results of oM bwt tiuineJJnle Mu^ie of iSeiitli waa not 

diHtInelly nRoertnIned by the nntopi^. 

One Ben lion, from ini^tro-imterltlA 

American bison, one eolf from gnstro-eoterltlsi. ntwl one old amlo from brokou 
fljilne. 

T^o Aralih^n cfimelR^ one from Knstro-entcrltl^, the other from Inherniloelat 

Oii& ttaejiy MouiitaEik ftliocp, from t^LBtro-enterltlsi. 

Vonntf male jcebni. from nceldojiL 

One efluMiiwAlT* ffom filnrlaala. 

One emii, from gn^tro-ontorltlA 

One rtiea. from filettro pnoijmonlm 

Two tndlon wbltu eniuea and nevernt oiber birdii, fram nNperKlIloat^i. 

All ilenci iiiilti}ii.lH whteli were In At eondltlon for iiresen'atlon ircre trnna- 
mlttHl to ilK‘ Katkiiuil BELiAOiiiu^ the minibcr aeiit during the ^car L»e3ng 2 ^p> 
Antosnles were nmdo by pskibtdoglsttii of the Tiumiii of AnlniuJ ItkJuauryt 
dIbo apfllflted with flek and dbieasod anlniaLA 

FffftforA—Tlie use of the imrtr by wdiwila amJ oa a place of m^N-rentlen Jn 
Btendlly Inerenalne. On April lllfWp ISiiKter Motnliiy* U ivnw eTtMmnted tiint 
28^000 people, mwtly dilldren. were on t\w gnmnde dlirlis^ tlie ilny« 

of ofifMaZ oo^/ecffon. 

AcCMilonB durles the yeorj 

Presented --------— --—,—^— 102 

PnreluiJiMl and rollectt'^k^_____ _ ____ llH 

ItGL^Ived In ____ _ _ _ ___ ^^7 

Bom In Nfltlouflt Ziiolaghn.1 Park __—_______ _ __ 127 

Coiiit for pnrohaHe, collect [urip and tronirporlittlon of nhuvcp ^^p2ClO, 


Anim^U tn tAo roWcrHon* 



Indlir^ 

tkiita. 

FareUn. 

PoEaoctl- 

Total. 

iL&tUlDBjl ... 

SM 

157 

rfl 


*hTl», , . . . ... , ... . , - + p , , ++ - . 

3R1 

2W 

H 

M 

it«pd]4!i...__ . . .. . .. 

m 

IB 

■ . .... 

m 

Total....-*,.*.,,.. _ 

7IC 

m 

ikt 

1,272 
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AnffTKifA prcwf^fiirti rfwrJnj? ih€ fittiHii pfat Junr 




N tLinbof p 


1 jrtili BraJidt. '^'■jiliilnfftaiVp IdvtTi'f't of Oolymbla.... .X. r... r. 

1 

\TEiL[oLlifint«l cApiuctkLn ... 

MiNiJgHl [PwInf«rflMilp4iinlAlra inai-n, Mamtatibiiwtlff. 

7 

Spldi^r inonkuir.. 

IJckO^ K l^lumubcMH Unbcii MaTRr-aJIWip 

X 


Vcrncni^lh 


Lfaiaxf........ 

Rai MaJtdDFion, Roirerianr oJ llamir Ab]i'99lnlA .... 


LpfiiC 

A. M. Mcyflr, AIK oaUumta,x.xx..--xx,.,,x. 

1 


Wi.iihlTi|^tO"i nE OiiLuniiliJa- 





HlmijIi El>X.. 

ITaM. K, II. idLLOkLetjiGr. UDjt«d Slatfi* muTuiil, MaiwM-EIWi 

1 


Vi'HtniclL 



K. Cl OtjEirjiif, EdfiiiliiEL Korlh. OoraJInii......................... 

1 


J. A. fterbvrl, WapblnKton, tilalTifl otC^lqgibbi.............. 

1 

. 

Fri'ilrjrlck iKCarir ^'^BsIlInjeloEU t^ldllicE of €ullilttljiia 

I 

Blark bt'mr.. 

lEnWrl ItfeilL GntuopK IfturfMi'nl'.igrx'. VlTrEtiUi.............. l 

3 

lH« . ................. 

mm K:., Wa>li|ii|tEiitk. Dlitrkt bmplumtHa____ 

a 

rbl4UlK-ir...._.......... 

W. Ef.Cliaiup. fbr r J'ot&r Itc3lflf lnwlLMun. Now Voric 

1 


Oijr. 


lLifl]K.iT^a]...... 

IJ. K. l1iEtraii4>f FLhberlRiL, VV&v|LLEij|Enn, DLilrirl qf Cfilnintjlrt. 

a 

Sdfiqflli letifm 

iCai llikaikDEiip Rovcrnor Abx^vjiilii. 

1 

Mild dwr .. .. 

r!*. H Il4'3el)rn<n Waft'lkatii, Ikiwt, iOikland . _. ^ 

2 

AurvEa kttat,,.....,,..,..... 

J. R ML*i:a]mcin^ WaftiEEijcInn, IlinlTict ol 1^1 uiiibla.... 

1 

Hi-O rrtf].... L L........... 

J.a VIl^nlAr.x... 

X 

KLira|H9Lt3 rqtiEiH ............ 

\^'iu. llFlk,’Eit. WiihEiJEigliTn. DUtrlrl of nolitiijbliL..44+..,44x-- 


£>i>..^^«.4............ 

Jqftof 0 . EonUrm, nf AuaErian £iblttaR>\ Wwibltnjtiqnh l^la- 

1 


Udct rkt CllbilintjiBL 


t»ri. ... 

IJn. M. D. lIc^EkHy, WulkEiitpfInD, fjlitrk'l of Cotnml)4a..^.4..,.-p 

1 

U nni*l........................ 

S, II- 11 \Taiilili1|4l'Ol:|, D|pEtjrli:if rbllUn|jlll . .. * 

ft 

CiiknliU'Jb rHiiinfY_ _ _ 

C. A- BJUuuil. '^Vai^alniilnnt lUntrlic'tel l?4ituiiibta...... 

] 

Aincirimn tuikiipb .....+ 4 ^+... 

Mr*'. D. T. Uny, Dt^Erk'lof^ntinRilvrA..........p. 

1 

Ccimimlt citiw. i............. 

Nn-kOb R, Wggd. Wajklitg tdlL, <ii ncJuJCQlblm . 

3 

Rfil and and bint? 

F. L, {kkll. LriJlrkl; DlOfi'lqn7vtiki...........,.^.p^. 

] 

taiftnaw. 



Ainawn .+.4++*....,.*.^..... 

M n. Annlti Farltii*. WuhInxtimp TuliCrtct of Ool umbla........ 

1 

Pu^Lwf... 

St[r>- yiclpcdu l^jihiifiAi'tKii.b, ^'iL«JjlJ^||tu4i,l3klil4rt kri 1£ 

&0 .....^.|.44.+ .|..4... + +..j. 

!Ur«. W. IL WriRlkt, ftalMnirlaTiil ....>.... 4 -.+ ^..+ 

X 

GrnE Imrtinliun'l.. 

Hr. Cl V. RiJi;kL-;r. IVaaJklnifkka, bkldfC i4[ C^ Litbbla........ . 

1 

f[ci]tJLflijd bbwk__ _ 

(i. C- Milcr 4 Vk'1 QclkHiEBr, VI-TKltiE* . .................. 4 ........ 

] 

Do........ 

FrlEiB. WjTtlrfl^-fHep VlfRitLla.,.____ 

i 

KJbB irnlliifwt....... 

tlnn. F. II. iMiiDnuber^ United SCatirfi coiuEilr Alatacalbn, 

1 


VciiHUflA- 


RInf 

M r^, KlclkiJliu f.4iigftrortb. H'aabttkk^tk, PlitrM Of C-VlntnlriH. 

2 

Fminp4-iit] q im\ 1...... 

dialle* plimiMkp Ibvcon. MJUiA^liiLttiHa ..++x-^x.++x+-4.^x.h 

1 

ti fi"*! hhie hrltib_ 

Adaoi Exprraei COl. t^'uhJnit'iiiEip liiilrUildf Columblft....... 

i 

-Tjiiiarla. prmwh .. 

Mn. K. E, iCAitie. BCititilhff. DUtHcE etColUihbiAxx_ 

4 

Mallard..... 

Mti. $t- Kuila, Bennlnp. Pblrletof Columbia ...p.+ p..... 


UAnrft___ 

rt lUirtin Aldricb, Waablngt^lL. Dbd:H<‘tnE flOlitmliEa_ 

1 

ASlfwiEefT ......^ 4 ..p., 4 ...... 

Fined Siafbn, WUnilDRCon. >iM3irtb CaroUnk,..,.,„x+h.x+rr 

32 

thi .... J 

Jamai YmukR, W-uhJnfftan, Dlatrtetof Cc]iEnnil3Li.......p.p..... 

1 

l>0..44...4..^.......j 

A. DoCanr^ l^'A4bItist£in. Pbitri^of Columbia.^.. 

1 

I> 0 . ..............j 

j M1 «h Vlr^iala^nbdiTi, VfailiJiii'^ DtiUlel cjI Calurabla.... 

2 

tto _ 

; tiPOEIOr nntrnAim . ... 

i 

Do..... 

M rp. Cr S. Ral^lcl. hi uliIngtoQ. llktHL-t f4 C>ktumbla^x -.. . 

t 

Ral:i4«I fAEtlw^ali-iP .... ..x.. 

Mf*. NLoboliia Lobeurorth, WELHEiInfEon, lllilzlct of ColuiubiB. 

1 

tLllllfiTTlIa mtlle^'Diko.»«.... 

QoonvW. Colital, Mllwihukef, WEarcliiflli... 

3 

niliic n,EllcBQi.kv.......... 

i Dr, C«cU iTfatikK WaahhitftiiirL Dlidijsl of Ci:4uB4b4»-...x*x*ix 

4 
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Am7rvj?M prwntnf (fun'jij the jbfsit jffm- ^din^ /irii# Sfl, l!»0€ —Conlinnwt* 


NBjueL 

iDMieofr 

KuailHr. 

.. . 

11. L CJlitft, Mli-hlonn......... 

1 4 

CdrppettlMjl 4.«4.« . . «.4.4.4.4.4. U*... 

IL O. PaJaBr WuhSuf^n, blbtrbr^ nf raisinm'hLfli , . 

1 

^LLh^ jicitk*... . 

JifiiM* llfllldif. jir ]li^4y|:kt^b 'MD'dr JBfHry 


. 

fTr JE TbOliusPj Wiali[nsi(m« I>fi£flct of CulmiithlA...-^.,.^..^. 

1 

TiHta.... 

EEohl. E^iiietf, ehvo^-fi3itnipr41p»TT lad lakiiflfr pleul- 

1 


tHKfrtiUMiT to Cabd, HalmnK, 


fo% mmko. ...__ 

Ptiil. El g. >f(M 4 iley. Miulutkr. Ohio.... 

1 

BlMek HiAkt].... 

if. Iih TiflTTTMiiij Olea Ecbih. U&E^load...___ 

1 

Ho. ... 

W^O. HDeliiag', WulilpgtoQH RUlrlrtOf 

3 





^[FMSfARY. 

Aiitic^«b on blind July 1+ 1905___________ 1, ^7 

Aci;^^|pb9 durlEig tliL* yitjir _________ 4^7 


Total--———------1,7+4 

Dodtict Iciss (hy e^ebaiigu, d«atb, mfk P<?ttiroins of aolmiils)___ 472 


Ob band Jnne 3 (X liWMl ,.. . . __ _ ____ __ _ 1 , 2?2 

E^iipectfallY submlttHl 

Tuask BAKCb, JSu^ctiniCHdent, 

Mr. Ei€IUii;o RATriDCS^ 

Ai'ilajv SKtLitiirM 0/ ihc Smfikfonian iHaiiitLUuJK 

































ApI'ETffttS V. 


nEPOUT os* THK ASTROnil’SrCAL on.siimvAToii^'. 

Si*: Till! diarnctcr tiitJ tnloe of iiror«rt3' to the AstrupliralcaT 

ObKrvutoTT im> appmxltuatel^ Os followA: 

UalkllnsB —________^S.JWO 

Ainiamluj! ----------W.SllO 

LLbniry uiid ________ 

DuHji^ tb<^ pii!^ jejir a KtaJill ftreprcw^f Rhelfi^r hnn bi^ii lin fba iiortli- 

cast eortwjr oC tJw OlHicni'j^tPty Inelusurc tu caaldtt) i^t^rnRC tbuttcrJcq aiid ntt 
alt^M'iiuUn^-currcnt ^rciicnitcr, and to serve as a dEHlrltiuHnE: center for nil Uie 
rlcgtiic:il i-urmits qeca for tbc Otservatorj-* An unaerjErouud power Hue hns 
beoci lay liy^ tbe eJectrlc flirlitlTi^ eomrwiajr Xn connect ttm Observatorj nnd 
Ibe jnaln SialtLsonlaa tuilldlnj: direetif wSUi tiic nniln on B street luddjieinlentl 7 
of tlic National \liiB0lJtOr Tills fireproof bukblEop and powder ILnc co«t 

The two filieltopBi oc^dipled In laoo hy Ibo CifKjdltlon on 3douiit XvUmn have 
hocn IniproTcd In a manner adnplLng tJbcpi to iiinliitalD a luoro nnirorm tom- 
trfFraftire, nnil a tower and third sinall shelter for clued refiettJon cxi;^rliiicntfl 
have been croctod. The total cost for ittesc Improvements wtis ^20(l. 

Apparatus for roficftiTli bas bwu procured at a cost of of whleli l^OO 

was chargcnLlo to the opproprlatlnn of IPOWl 

The usual scldotltlc pcrlndleals hare heen coiiMniicd, a few boofre of Tcfcrcnco 
tuivc Iweii plil^vha^i«d, and some pcrlodlcab^ and bookfl Imve boon liouuil at a 
total coat for the OtnwrwEitoiy library of $dOL 

No losses of pruporty have ocearrcsL 

/*rr3rfniMrf.—^Tbo Ot^nrvaturj sufiTcpoil tiie loss of Ita dliitSngnIshed founder 
and director In the death of Secretary' P. on fcLruary 27, 

Mr. U R. Iiurd'son served as tem|>orEirj' bolonudrle ns 9 [rttLLikt tmixi July 3, 
la ^■i^t^aber a, IOCS, njid a^ln fnim June tt5, to July 1, lOCrtS, 
h\ A, {^mves was ujtpotntvd computer la^gtnnLug; January 10, lOOOL 

WntK or TFiK OosKavATonVi 

DuHng the past year the work of the Otfservfitoty bas been steadily directed 
with tlic aim of Beeiu-injir pronf of the siwr>eoied varlnbillty of tbe sun, but for 
mnianlence tbe yotir'a work will be dasertbod under the follou lng chissLdcutlon: 

X MlBceHnncons work. 

2. Ob^ri’atloita at WuMhlrifttotb 
ii ObscrwatlaiLs op Mount Wttson. 

4 General siniemctit of results, 

mib-cixj:ji?^eoos 

Pf^pfiratfon for puhKcoHoft .—research on a possible ifaHflbHlty of the 
nolnr mdlatinn haa ikccn contlunc^L so lonu and has ^Even promise of letMUm; 
to r^uJta of mch deOnltencss and kuportance us to Justify Its puhlicbtlon as 
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11 nf Aiinsitfl of tljc AAtroftb;>'^lcKiI Obspi^r^tory. Coci^SdemMo time ]ju£ 
tnH-n iMX-nrlwl by tti$ iiliJ nmnn in ehttrf^ In the [»rppunttLon of the test for 
tblft iTilume, v^'bloli It 1& bope^ to pubbBh ttio ^^boIpst fiscnl ycnr. 

i^vmputatimn cf rcMulis .— Tlie l^diictkkn of obscrvatjoiiv of wljir rndintloii Find 
¥oJQr atkAorptlon tiafi o(?etiiiled the mnln port tun of tU« time of tbe Junior nsalut- 
ant APd computer, but without Ititerferlog; witb tin- ocntlnnBtiou In tV^mhluftton 
of the iperSea of olk34^n^AtliiiiA on tlio nbsoridlon of tiie ftoSar onveLupe nnd the 
MolftF mdlntEon. Improvcid methofln of reduction tHHMi dovlaed, bo tliut the 
liiiik of 41 sliii;|o cJny'K work Ea cat aa Luuvj^ m fonuerly. 

imprvmneniM of appariiitL$.—Jn ciirJler nciiorOi tlie prlivTlplea omUHlTeil In n 
new furiM of BtnndJirtl rii4?|Sometcr have hoen act furlh. It muy ho rocuMMl. 
Jirpwot-er. tliiil En thb Imitruinenl the soLtir niUliitTon, wtileb pciaiws at tisthi 
angles thnmgh a clr^^lar aijprtum of known area, la prlneljiull^r afafsprlFotl at 
the near end of a qylhidric^ni bi»now ehauihor. ami tluit sueli porllorui of heat or 
nidlalEon ns cfi€a|)o fn>ici tho rear oiid yf the ehjinilper ore al^aortHTd nt olTttr 
polnm aluiiB ILh walls, so that heat hi ahuoist wlmlljr prevonied from cocapEos ele 
the eritTianw. Tlte l^iat liioB fulEy ah^rnrhod within the ohamljcf ie takoB up by 
iL current of water which flow* ^teudlly at n mensuied mlo in n npiral rtiiirso 
ronntl the wnlla of the irhauibar^ entering at tlw front and tt>jivLni; at the rear: 
mill tlm rl(» of temiw'rntnro of the waur bt dcterEnined hy a Dhitlnum resist- 
nnc-ir thf nbiomiitiir. Thuf? ttie rate of ki>|:it mil In t Eon is nu^sured by she 
of toniiiemtiire It pfndut*e!^ In a known nmount of wninr. A delliilEo 
vhiH± oil five aecurucy of the la^tniuieiit is had by tntroaucExkc? a cueiLiuml 
tOwirlc current through a roll of wire KttiMib'd within ELte cluinibcr. thus prcH 
ilUL'lu}; n kDowu aiLkciunt of heat theire. The inrref^jiieiit between this nmouul of 
bi'jLt and the amount mrrUHl off hy the flowln'i wtitor^ aa UetenuloHl by nn-iiTiR 
of the rctxirdlBj? npiiaratiu^, in the evldcneoof the exwllem.^ of tho pyrhellometi^r. 
Ju prm-nce the iifcrdrumeni limt now eonie to a high state of per feci Ion, and 
forms n vnlu4ihlo jpart of tho c^inlfiment oei yi^innt WIttotL Various Emprr^ve- 
inents of tlie inoana of promoting n satisfactory' circulnlloii of the wliter auiJ of 
measuring Its rEsc of tom[icmiure hnr^ been Jutmdueed dtiring the year. 

fk'veral f'opicfl ffcf an Erarr^wed form uf jscoondary pyrla-3 iometer have lM?en 
raiule nt the DWuwatery shop and aililiKl ti? tlic+ eiiulpineht. This Iniftnimciiti 
thoiigb coining hy a klml of evnIuUou froni TuuHlet's w-ati r pyrhellonictcr, 
iiiLH now tTOJinfi very different fmiu Et Tho reeoIvltiK gurfaL^e la n copiior 
diHk lilnckeued hy smoke. .V eyllodrlcn] imlh thermoirieter Is Luserteil radially 
la a bole at Ebe side of the diskp atid Its eouiieettou wEth the illsk Improc^it 
hy II Ell Jig the liule with mereury. which Is [»rcvoii|oU fmni HpItlliJi; by piickEiig 
lit the muiuh of the hide- A hollow ciitdxer sphere ludaseB the dEsdt, nnd Utla 
bs protected from outside tcmpemturcu tiy Wing Ineloaed In n wooden niiberv. 
The solar mjH pcisb down a dlnphnigiucd tiiW and faJI nt rEght nngles upou 
tbi- copper liiak. When reading tho instruuumt. It la aUrniatcly shadefl and 
oitwseil lo the aun nt two-mlaute Intervals, inid the rate uf riw of tcnijM-rfiture 
of the disk Is deterndnod fmoj tbermouicter readinga made each twenty^ sec- 
ouiK tteadlngs with thSa tustrument muHt W compareil with ihogie of the 
3>lnEL^bird pyrhel lometer to reiluw thuui to the absolute mrale, hut m between 
Ibimistlves the readings nj^tieiLr to be mxurntc to half of l por cent Emleiieb- 
dimt of wltnl or tem|iomture outsEde. 

The Wlftraeler also has reeeived very eesentlnl Improvementiw one of tliein 
colisEstEnj: of a devku for aholtshlng “drift" In nlluatlona where 3c lifl tint 
possible to maintain the bolometer at uulform temperatnrei ThEa la done by 
introducing nm n part of one iff the haTfiiicIng coils of the boEometer n little 
cop|k.T wipe m [duct^ of mi eiiual rtaiatnii™ of wire of aero temperatum coeffi- 
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Vrr n i?oi il tM>lonii^ti:>r mly T or 3 Jicr of tJio ivslsfnnofl to tw 

tUuw sul»Htltut4.*<L TliE* Eiu|jruvitiiKMit fibt4Siie*J on ^[oiiDt WSIboii Ek ho j^rk*nE 
ilmx ibo "drift" In a. ftEogl^ jmw rohetj rcnehes a coiitluic^terp 

ultlioiigti II rEse tompcmlyTO of iirarly 2 iIo^tcp ^mtirrade ix^r huur siirty 
he tnirini; pJnce. The biiEoinotrtc fl]:i|>ftttiturt jney he coavrnIcntJy bitInnctHi by 
f?ii^ t\U1 of H Tnrfuble KhEiiit of lil^L rr^lHtAtiiv one of thf hntniirhi^^ 

ThU iii <?iit|Uoycd now InattiJtl of n rtlfiSi& win* for doloruiijiltig 

OiE^ sens Et I veiled of the pin tin urn tlieriyoiiioEor wttli the Etauiliird pyrUelh 
DEiirtcrr 

Srj]Lie trini hnsf heon mndo of n now dovJre of ontlr^Ey dEfTi'^rE^nt prlmlpEeT at» 
n tIvrE itf tho thjIoEiittcr mill Etn oInsH of LiiiitmtEintiiri. This nnv lEUdrutneid In 
not yol fitlly ifcprfcetwl. but #mie proini£o of exswiNnu In soutlthii iurKH 

oilLu^r tliu iHiluiiii^tor, tlio thennopEIep tbe mdloEiieter^ or iho mOEo-mleraiLiolor^ 

DbSERl'ATIDN 3 AT 1 i/l' 

Not^vEthiftmnllnfj tlip flirt tbot It hi\n tsom dpeineti pxpcdEeiit fur the satis- 
f:iutory iironrf Mf llir vurEiitilJLty ur uuustntiry uf solnr mill Ht loo to runEliict Kinny 
of rho i»ti«on.'atlonri at the futoriihle sbitloo on ^loimt IVIIfion, fitlll ilio nbiserm- 
tEcpiifi nt Wnslilngtoii rtunalii of luirLllr ic^i* linpQrtiniL'o than Itefore, For tlie 
dutui^tiilimtluo of the ainoniiE of solar millutluo outaldo Hie earth'n ntniosphoro 
ilufNi-uda »o hirji^ely on unr c&tlninto of tbo Iona by RCntterlni: anil iili^ortdLiiii 
of ihu mj K III tlie bEr that very nnieb of lUo eonEtdoiiue wEth wlihdi we iimy 
the work wEI] uLtEmritely be togiirilod nivst lie by llio oiiiiilK?r 

nlul welkin of the elitninu^taneofl wEiEeh tcml to ef^obEEnh tlH> ai-euruey of the 
ofitEinate of lEie rffeet of the eartb^n utio04tih4^m tJlilef In liiifiortiiii^^ niuoii^ 
unoli I'liiN^ri \b tbo BlinuliaiLooiLH cibHi^rvatEon of the nun's ruillatluit at nIelMoufi 
retuoto irinji nno miother nnd dlfferunt In nlllludCp Hko Waehliii!too mid ^rnunt 
WllsiuL ^Vbuii It Ih liahl that the fiolnr radlntlon reuelvuil tit |he eartirs shF' 
fjjiu uu Blount WHwn i^enwnlly exiTcdH iTiHt 1n Waf'hlii^ttm by n third, but 
thiit* iieirerthele^r i^bEiislraneous siH*et['ubn]oiuetrEc obHervutloim at hlRh nn!] low 
mm at the iwa plare^ yield ^bfitantEnlly Idootleul valueit of the sohlr rndhition 
DutE^ldcthe ntniospberor the sonndne^ of the work •KOeoEs Mtroii 4 ;ly veHflifiL 
In onler to seunre im innny i 7 beekH of this bind an tnitislble. ^bir n^miMtant detoT' 
mluatluu!? have been iiiadc by Mr. Fowle Iti Woftbluiftou at elII tliuoH w^hen the 
fiby condltlouH warranted. Api>nreiitly a very eonsEderntile r'i-^ Of the nuhir 
eniLBtant rnlue^ oeeurrJng In January after Mr. Abhor^ return from .Mcnint 
IVUi^D, wna otiiserved iit ^Vanblnj^tcm alone. As In fot-Uker ye^ira. the nuinE>er of 
days suitable for lliese observatloDS Lu WufdiEtLi^lotL Luia bc«n i^iualL 

Anoltrtir Imfiortmit ttaloLaiiideuE tLEelliad of seeisrtiE^ evtdence of the varia¬ 
bility of the hnn la found hi ihe holEiEiietrlc exnmlmitEEiin of the aidnr Eninse to 
nieasune ihe almkridlou tnklb^ plaEie In the ^un'a iuiujedhitu surroundEii^ 
Tbla ulwrvRllon dujHiiidft but Uttle on the deiirnu^a of the enrtJrn utiuoa- 
tihere, iiud can therefore be carrEed on about as well lu WnsliEn^on ns any¬ 
where. As stated In former re|K>rtar the Observutorr Is provEiled for this w'ork 
wEtb n hurlEontnl reflect Eng telescope of 2D turli^ nnerture nnd lid feeE focun, 
eailly one of the Earcest telesoo|ie3i of the w'orlil OtiservatEoiiP wEth the itiec^ 
trabolouketer at tEio focuR of this great tc3efiicol>e have been earrlihd on regularly 
by ^tr FowEe througlioiit the year^ tmproved metiuR for stirring the eolnmn 
of air wItliLq the telescope tube to Improve dednltEDn Lave been i^vlrleEtp 
hut. iwinlrtug nddItEonnI electrlenl fnciUttKi, their trial was |io^tpooed to 
uwaU thu oomptetLou of tlio electric statEuu uhove referred 
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OESEETJ.TIQNS 07t UOUST WTLBOX, 

Thp dppnritin? of fin lii phnrgx^ of lo Sfoiinit In 

CQlKfomln^ Lu itJid tim whlcb k^L to joc^itloi] tliprp 

In rffipoii&e 10 tlie kind InidtuLluii of tbe dirwtor of tbo Cara*^Se Solair Ob- 

SQ:T\ntory and the ^^rofiJiloist of the Cimipglo liuitJtotion vver^ mpiiiJoni^l Iti In^t 
yenr’a rejwrL ObA^n'Ettoit^ eLinUnuo«i by the ei:iKHirilon on ^Coiinl \Vl Irwin 
unEll Ottolfcer 27, when the 0;ti|iroiiob of co3d wpatljor nnd the frequent 

rlae of fo^ the |ii[iiiikialr!L niatle tlie olMteninK bo clMflinU, in the 

toiniwjmry ahellor ht wlilels rUe luiToiuottk npj]£fcrtitu ?5 wus sltuiiteth that Mr 
Abliot w'QS repelled^ By rmnie^t and (n vita Hon of the ofhehklB of the Cam«‘Kk 
liiKtlturb-iii moot of the aikparatiiB vran left In place on ^^ol 1 ^t Wilson, in on ter 
to provtile In way for (.be cobilnnaUikn of wdiir ccknfUnnt work there dnrtiii^ 
ISXMk Later It wita OotonrdkiiHl to rt-new the Siiittlisoiiiaa expedition, and Mr. 
Ablkot returned about ihij 5, IWjTa, und nfler Juno 15, IDOC, was agnln cildod* 
m tn ihfA hy M r H, ItiRermlb tomponiry holonietrlc ass Eat ant . 

During jyi:ib the ladar coiuFtsint w'fib otuserv'-cU on ^tuunt WllfirkU on fifty-ats daypt. 
de^ioiidlii^ on nliuiit (5W bdoirrapLa and about l.UOO pyrhellonsotor naidhiipt 
C>bi$orratUfns wore made ou n mimUT of days cm the transDjlAaEoo of the ftcsiar 
oiiveloikO dtiEl lb stm PyrheUotneler readlnc^ wore made on !iruiib| t^jin 

Antonio (over ]h,0(l0 fool httdii Rtmuliaikefjnn with 3*olnr eon^tant detortulna- 
llons on ^foiiiit Wilson (d,0oCl fisot Idj^h h A few dovs of ohseri’nllon won? tie- 
voted lo tlio delertulnatlon of the redeeUve |)<7wer of clouds and the aeaUvrlEks: 
of light by the sky. 

In ItKMl ridditlonn.1, iiMlmnioritai eciuliaii^nt was provldofh niid a tower Iiiih 
trt^-si crcbliHt at tlko point of el rlilfio ovcriookluff deep canyorb( oti thrae ^Idcs for 
nso Ld eoiLductlng from He nuiiinilt camful meaBureaieuls hy the bokunetcr of 
the eomt^arjitiro hrlghfneiHs of i^uiiil nofidoT nreas of elond and sun nt all 
stdar altitude^ and ibuH to detemiliie wlml ofTcH^t elnuds bavo on the total 
nmount of sedar radhitLon avnitnbto to tlii^ iMirtlu Almc^t Ideal cobditionn for 
tills ext^rlnient lire often had on Mimut Wlbcob^ for a le^'el-topiioil $ea of fo^ 
often rises and remains Btatlenary for hoiirs within a few handml f+?et of 
the hii.'=e of the tourer nbt^ve mentlbaed It Is alfw> Intenrlod to nlwerre Hie 
hriehtnesa of tEie sky with the holomoieet tnakiu?; suppleniohtary speetru- 
|d*oEonielrlc eye ohscTvathuLa. l^lar ton.^mut dotermEnaLloim were bejrun hy 
^[r. Alrtiot about Mny 15, lUOe, and ate beln^ continned nlaitrat every dny, ex¬ 
cept wlicu elrtudf? prevent As reganlif ttanripnreney of 0 ty and freedum fn-m 
clocjd^ the cobdltlons In 10CK5 are tiinoh fiivorahlo tliaa they wen? In 11)05 
on Mount W|li!^si, It may be pofislblc tJmt the prolonged eruption ef Mount 
VeauvlTMi han hnd o ^Imlhir effect to tliat of the preaf eraptlon of Kralratoa 
In in pertxirbliif: the air It will t# !bten»filtii^ to seo If ilip obRen’!!- 

tlcms of others hnllcate a general deeroaso of the tranKtRirency of the eartirn 
atm-osplierut 

0E;iXt:ft,^r, BTATKMEE^ OP mEBVLfS^ 

RbBerrlng for the forlheomlnj; Volume H of the Annals of the Aotmphyaii'nl 
ObstervahTy a detalh*d Ktoti.^ineiit of the results obtained iiud a EljaciiRsEun of 
IhEiii, the prlUL-ipiil r^uItT! of the year may be aummarixod as follows; 

A^C^Cvt telifcen proton sstf i/ouol coNJlanf 

^ far nrf the reductlims bare ebnhied the resnltR to be eampan?d, tliero 
Hpt'mji to lie no dSf^en■a^\* nf a ss'stciuntle kind between W^naliEugton and ^Llouut 
Wllftin apeetni-hi>loinplrJe detenuinathmR of the solar radlathm cmtslde tEie 
carth'i atiMLwphbrt The probable error of Mount Wll^u detorbilitatious la 
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Bninllor, ow Ibj? to the high AltlLuap and c]£?ar sk>* \m\ the r^uJtn fnr 
tlio twri> fltatKimi^ 111 itfcTOi wllhSn 2 or 3 por and tliu« wftldft 

thin titiilialle error ot Itio VVsigliSiyrtou 
rmi9tdorliig tJjo gr4,'ut dlJTerenco tn nititiide of the atntti^nm thin 
Mtninf;]jr to increuso wiftdenw In the f^tindneas of the utelrhod of "solnr con- 
sLant'^ detenu EnutEun employed. 

B. Ahmluiit vjttue o/ tAe *‘ao|ur 

Preliminary rompnrlButiH between the fiwrmiilmry pjThtdlDinett^rs hen^tnifore 
aaod II nd the atandurd pyrla^tEnnuilera imw peirreeted Indleate ihnt the prelliuU 
nary ftcale of viiluos of tEte solar eom^iam^ heretofore publlahnl In thisae 
reiiort* Is probntdy vyiy nearly eomtt, Hurlbg the ob^rratlons la lfK)3 on 
iiliiiiitit llflon Lbc iioliir radlntton was pietierally below the mean- vnlac of abcriit 
2:12 ealorles ns ubserved at WiieliEugtait, and averaged about 2,03 ealurietj. 

d 0/ the fo/or roMif^Hl ** hif the jtifrheliomtiiifr dioae. 

As ntated In last year's reiKirt^ ^^Ir, tWKs has fonnd tlmt a fairly eloso value 
of thi> Bolar rndLutloh ouhdde our atnin^here may he obtained on good djiya 
In ^VasEilngtco by making an extioiieutlnl treatment of blth and low suu obser- 
vatEous obtalzuMl with the |iyrltt‘lloajeter nloue and addttiR 14 |>cr cent to the 
toloe reaebed outside the atniosjihom Aa was to be especEed, the i^mpirlcal 
comct-tSug faetor Is fouml to |io sianllei: than I4 j?er rent when the .Mount Wll- 
Hou obsemmtloiia are ireatt'^l In this uiaiiaer. and It Is also inure vJirliible— 
raijglug from B to 12 |>ar wnt—probably deiK.mdEng on the huiiibilty of the nir* 
S^-^nle ten years ni^o Pnif. K. .^ngatrdm tnade olwervatlooH nt high altlEudeis 
on the ERlnnd of Tenerlffu wttb hSs pyrhellometer. This lustmineut reads 
|ow€^r tliiin onr ataudnrtl pyrUelbineter, so that a cnrreotloa mnat Iw jhIiIihI to 
his obserTiitlona to make them cnmpanihle with tiurs, Apjilylng a cofroi'lioa 
for rbts enuse arrd redtieiag Angstrom's aliservatlons by the eyE^u^utliil Tnetht>d 
and iiiliMrig li> per cent i;ih& mt^m of the otimectlons detorniln&l on Mount Wil¬ 
son I we obtain for mean solar distance 2.2fi enlortes for the ^lar constant 
during Anipsitrilzirs Tetierlffe extierEnientA of igpfs, n taIuo nbrnit as much higher 
than the mean given utaler B n% the Mount Wilson mean value Es Ih?Iow' It. Thh 
valtie is Well below tlie Idgliest vnhies fouial by ftpet^folioloinetrle w^orlc at 
Washlnirton llhln recent years. TEius the betst modem pyrhelioiinetr^' Is uot 
dlsoonled with the view that the solar constant ^ \m doi^e to 2.12 ealorJea. 

Dr of sofnr 

Td general, the solar eonstnnt determlnadoos obtained on Mount Wilson hnve 
Ihteriiiil evtdein.'e of being of I'ery great weigbL For example, the exponent 
ttnl plcita of the kind published as Plate Vt In niy rppnrt for the year endiniE; 
JoiH]! fiOp ]0C3p often have elgEit or lea pidabi dEftrlhuted over a miige of alp 
mass tbrcN? times that w^bleJi the stm shlnrsi tbrongli m the zenith, all lying 
within 1 twr ivnt of iIh? represfontatlve etmiglit line, :&o far as cao lie sinm U 
appears thiit the Blount Wllsson determlnatlnna of antar mdlntlon outside oue 
Ettraodipherie are ustnilly ac^airate relatively to 1 per ceEit or liretterp The oEe^er- 
vatlotiB iKhtween June i and Augiti^l 5. Ihrwv, am on the avemge higher than tbn*e 
tK?tw^een AugijKt & nnd CH^oher 37. Hut flncliintloTis of from fS to S per cent 
oeeur Tciieateclly* rtnd ofteiu in perlada Of about teft day??. 

Wasliington ob^^en’llt^oDs ennflrtned the results of September and CN’tohcr* 
bnt w^ore laeking In July and August owlnp to bad ohjser^ing wenEhcr In De¬ 
cember excellent days wen? had Id Wasbiugtoo, IndEcaring Inw vulues, hut tn 
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Jfiuumr the uumtA^rs rc*i» very liTph, ^ni the resultH beeaine as htgti or higher 
thrill imj Wrsre And rvnmEnnI throijj^b mmt of Fehrum^ folly 15 

f>*'r wnt ahyre ihc Wllsan rnloeJB of lAtu Aiigfuat. After this tiiere 

niovlu n fAlllTtK oir, Qiiil ihe Mount WiSsoo work of May nod June, 11HW, glvca 
about the Bama resuHM am tho eorreepondliig tnohtbii of 1003. Hy nntlL‘liiiitloii 
It nmy be afldea that July, li>04 ilotfl not appear to run parallel to Jtily^ 1003, 
by brlnelng^ hJRher vo 1 111*41- 

On the whole the snlAr-rAdintlon w'ork of the pnat year furnishes the eirong- 
est evldenee of solhr varlabllUy y^Ft rccr^rded by tbia ObsGrralurj. 

Wht3e Jaek of knowledge of the c^mdltlons surrouuillng llie huo mtikea coti> 
etiosJotui toivfcn from n slncly of the apparent nb^^rtHlon of tlje aolar eiirelopt* 
iltuihlfiih BtlJ] the fulkiwlng Infon^iiL*!?! nei'sn to ranRonnhle, (f tho solnr 
ciivelufic ulnFUld doerra^ In transmlselbnily, the rtolnr radLntJon ou;£ht fit Orst 
to dliuhilLKli, hiiL litter a time the radhitln^ ifiib*ftAmt^ behind the ah^jrbhii; 
euveloiMi idtuiild huraajse ^n teinperature. owlnj; to the obstrnelloa of Ita radla- 
tjoti tiy the ahsurhEujf euveLupi% that nt leu^itb the ssolnr radiation sliunld 
rvAeh tiL^ifly \IM former value depplto the greater nb!iE>iiitlon Lii the envelope* 
SloiLlarly a faHliie off In eohir nlwnjlTitlon ashould lmmc<lhiteiy pnidiiCO 
luLTv'AsH'tl radlulleu find afterwardii a deoreOB? of rndlnlJon. 

The olkHervAllouA of the aolnr iiuane luade ul WsHliktii^oa mid Blount Wilson 
In the ijasl Oscal yesir are not yet no conipleiely rHliu-eil as to Ikt profltably com- 
liiitOil with the oh-nervotiona of solnr rudiutloh uo the haalH of this hypothesEs. 
Wnt U uiuy Iju noteil that during the monih of July* while solnr rmllrttlou 
iLpjwiireft to lie Inemkshig, Uj?& trnnaiiareiiiT of the mdar enrelotie tipjH.^iired to 
he liU-ireaHliif; atao, whlth ]b lu newrdan^^ with oipeetnllom Fort hen liciiOk 
the valuoti tepresrutlng Gie fiolar tvmisnilaHUui at this time were heiow Ltie 
ruHiH Tulues for several yoftris+ whleh also aeconl with eitwehdloiu 

I.at'k of kuowlodgu of the loeal eondltlonB wIiTrli R*iverti ihe e^irth'K leui- 
pernturo prevents us from maklnj? at ibe pri'seot time itenirnle forecasts of 
the efTeet of A varhilloii of the aim on tbe eartb's elSmstA Thus, for oxiimple^ 
a decreaiM? of i?olar radlfiGon mny enupo Tn some IcicnUlleJ' ci rfperenBe of elrnidl- 
uesii sufTtclent to allaw ns tiiucb aunhglit to rraeh Ibe earth as cuaie liefore the 
fall of solar radlatieu took jdaec. For tbe w'orld Id Renerah however, It might 
naturally be tbcit a decrease of solar radintlon would cause a fall of 

die erndh's tenipi'i'iitiiro. It Is tberofore In necordanee with expf^^tiitlon dial 
the summer and early winter of were cooler din a die average, w'lille In 
dauiiary and Fobniul^', there was uueoimuoa luMduoas^ followed by a 

irofll Hprfcng^. 

Tbe w'ork of the AstropbyHErrtl Observatory for Ibe year has principally eon- 
FlKtcd In the mntiDuatloiii at WashlaRien aad ou Mount Wilson of resejircbefi 
designed to dlserwer any yurliihlllty of polar radiation. Tiie n^iilts of the yeini *s 
■H^ork biive furiiEsUtd the istrcmRt'st hi cnee yei KOiaired tlml the solar radio tUm 
reaL'ldtip: tlie Miults of tbe earUi^s ntiooBphere varies freituontly ami luitahty In 
funouah A(-<^rdlug to present Infcrmatlon, the tnean value of tEie (solar coiofftanE 
of radlallon is out far ffom 2.12 calories per square cenlEmcter per mlnutoj Ita 
niiigo «»f nariustbi] Is Irrcipilnr and sometiaiem reaches IQ |at vent, tind its 
tjerlodji of duetnutlob are imrlablt 

AaaoT, 

AtHfiff f>#reotOT Afirojiki/vici^l ObMCrvtU<fr^w 

Mr. n ten Aim RATnany, 

Acting BsvrCtUrif of Siti-il^onian /julifutton 
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T I^ETve Ihe honor to prraent the folloiilng riefMirt on tlw opernttoop of thr 
lllirnry of the f^niltliiionlnia Itmtltutlon for tlM> flstenl yen? ebdlci^ June RWWjr 

TEierv have been rccoriiofl ns ^ec^>cloiL*i io the Smlthsonlaa dopo^Et In ilie 
Mljriirr of Coiiffress 1*7M A-olmneSn U^lWl part* of vulnmca, 4>230 pmuphlete, am] 
ri22 eliiiriH. nmklng a total of 2 !Dh 71S ptiblleatlon^; extorwIEni; the nccf^lon nnni- 
twra from 4fB,OS7 to 47tE,t7R. A few of thO$e pohHontlons hnve been LieltU lieluK 
liiLuiodlotely neeessni^ for reference In cenneeiloii with the acSentlfle work of 
the ZnAtliutEoa. hot the aiwter part was jsont dimi to the Uhrnry of Congress, 
Tl» pubHaillonjf wjut to the LIhrnry of Cougrefss were tninmnitted \n 2t>3 boxes, 
nod are eslhunted to have amounied to nn eodivalent of 11,720 volames^ excln^ 
bIvo of puhllc ilocunients preseriled to the ]fif.tltiltloo nod forwarded to tlie 
I^lhrnry of Oongr^ ut ontT witliout stamping or records ng, tis well os pablle 
doirunicnts or other nSfts to Uie Library of Congtofitji TeceSved throngb the Inters 
national Exebnnge l?ervlefi. 

Tlie Keleetlng auij ending to tlri? Library of Congoc^ of volnmes and parts of 
Volamea thnt had been lietd for the ase of the staZT In the poBt years have hooa 
continued ns fnr na tl;e current work would allow-. 

The libraries of the Secretary, Olftee AslrophysSral OlHonrniory* iitvtl Xa- 
tSonnS KeeSogleal Park have reeelTed 542 roSiiJaes, pamphlets, and ehnrts, tind 
1,K?2 parts of vatiinie*^ innkSng n total of 2,374, and a grand total, SneluiRng 
iHKiks for the BniEth$pp|sin deiKisSt mid tlie Watts do Peyster CollectSon, of 
24;t2<L 

The parts of serial ptiblleatSons tluit m^ere entererl on the card mtalcigne niim- 
tpered !^,rjiKE. One thousand Uve hundred iind dfty-sevcii slips for completed 
\ohiniiM werp made, nnil GOd ranlH for new p^lmtlenls and nnonala were added 
tn the iiemsanerit record from the p^loillenl rei'enUuj? dcfk. 

tmingiirEil cllssertntlons and ncndexule puhllestlotis were ttN^lved froie uaJ- 
vondttes nt the following places; 


BaltLumrc ( Jehus liDtiklus)i 

Ilerti. 

Rrcslaa. 

Erlangen. 

Freltmrg, 

Criejisen. 

GndfavrahL 
Itnlle a. s, 
lleldelberG. 

HelKingferK. 
iLhuea (CorticTiL 
Jena. 

J^l^Je^v (Dortakt)^ 

Knzoii, 


Kiel. 

T^hialg^ 

Tdarlii^rg. 

New York f Colombia 
PurTs, 

Kof^t^a>k^ 

^iSL Petersburg. 

Toiilmiw. 

Tubingen, 

UlreebL 

Washintton, D, C, (Catliolle TJnlver^ 
sSty of iAiiiOiio4).r 
WnrtalJiirg. 

Znrteli* 



80 


UEFORT OF THB ACTING 


In onrr^'lTtg out tbn plan to olT«€l ulhv oxchnii^ nail to fwcuro mli»ln:q- pnrts 
to ciimpUHe smts, 1,&41 loltom noro wHttou, reBultliig Id 2^7 now jwrJoilLcnls 
bolD^ niltlod to tbii Foeoit^tsi^ ^^bile thU [lufcetlve ir«re pcirUy or otitlr&lf 

oomihtottiL la iiiliJttloti iu itrt^ lotb^ra i?fi>rreil tOi ^ t>o^tai i.'nFdjd 
and 7:i laLsaEni; ]iLtrlA wura m-oh isd hi ro#.|»QBi5. 

Aa a reHu]( of a «u^^^Iod of tbe Lhirarlaa or 0&aBrem% St was de^^ldpil iliat 
tv|]ri]il& of nr^Scleii tu ^wt'^oiUiralQ or trnioini^tEuim niid dfrtllEirs, ctc^ Plilnnaoral 
la DFiture nnd imtijotio, v^-onSii be rttnlai?!! at ih^ ItusthmSon, 

Tlie p][Ltk odoptHl Uy tbo liHornnIlonnI Cntnloinio^ 4f Literal urn 

of aeadlii^ to natlior^ lists of iLoSr fieleiitlUe wrltlnipi ihnt liAvo t^is ImleiEiHl 
la tbe Catalo^c, unil nviDestEng lUiy LLut Iwiri? nol Ik^ii cSIciIt Ims proven of 
a3K>t;3[il buueat to tJie library of tbe InHtltUtlung as a of PcparatCft cni 

Aniork-an aintfirlnl have iHK-n adiliHl In tbi.s way. 

lu tho roforon-L-fi room il^Jl rohitni?fl ftf tbe ti^nnarttoiis and iircu-wdlPRs of 
learned Koelotica ivoro wltbiirnwu, aijtl from Uie rradln;? nooni ^'V bound voluint^ 
of t^tTiodk^la and 3JSS3 iiarltt of aeloattllc rtorloilk^ls nnd popnlnr 
were borrowoiL Tho nse of Ibos^* publEcntLijnQk onfl tboso In tho ^■^tlunaJ 
Itbjnirtas of tbo Institution by iMirsoaa from otlier bureaus of iho Govorniucnt 
bnK boon oanllnuiMj^ but In tJm mnLn tbo ronsuStatlon bas boon by loembcrs of 
ibo staff. 

Tbe mail rocelpts numl^rod ^,Tut |aiekaip!4. tbo publications contained 
tboroSii boln^; fttamiMHl ami dbdrlliqtocl for entry from the mall desk. Four 
LtRm^iiid olgbf liundm] aokiiowlocJ^inotilK were mndo on \h& rcj^iJnr fomi^ ei- 
crlustro of tbiMk! for imbneaUona rocehod In roaponse to Use rctiuosta of tb& 
liiHtlttillon fur oxebiingo. 

Tboro bns been no eban^ So tlic number of the eectlonal libraries trLaln- 
tiikiibt.Hl in tbo Lastltytloti, tlipy boSoK the Secrclarr'a library, otileo llhniry* ami 
Uiy oinplnyoo's library, lu^^itlier with lltopi* of tlio AntropbyjBlcaJ Obwirvatory* 
nonalroiulav Intornailoiial and law rofcrcnccL 

At iho Viftiuoat of tho Aoro Club of America Itie fimltlisonlEin [nstUntlon 
MJilbLtOil In the aoroiidntlcal necllon of the automobile show, bold Ih New 
York Lily, voltlioos of publicalUinK on aeronautic# from tUe section of 
arroilrumk-a. 

like ourront perUKlkinls: in ibo AsiropUysIciiil Observatory have lufen collatiMl, 
numticrH sa'urwb and ^-tS rolunies wore bound. 1'be library at the 
NaiJoEial ^^losl^'ul Fark bad an adilltlou of 10 volumcM anil 2fi piLtnjtbioEJV 
whtcli w'cre receh'od by silt ai]d puruluLso, 

Tfto rainloi^pc'a ribrari^.—Tbe unmlior of iMXJks Iwrrowed from tbo onsployoe'a 
Mbrjiry was 1,2111, nnd tho uf n soto^iiHl numS>er of tbo book# from tblfl 

lUinkry' to tbc National Zoola^Mcal Park and tbe tturcau of Amerlcun Etknalogy 
oarli montb continues to be appriwlatod. 

Trtc Jfthn rmfneft Smith b’&rnrj/.—While tills library Is atHI Id the poRsoaslon 
of Mr. Jolm Donnell Smith, a book pTfito 1ms been provided and undor the dSrech 
tint! nf ^Ir. Nmltb wples have been pineed In eticb of tbe volumes, about 1,700 
in nunilicr, ^ tbsU tbeSr identlbcatlon, when they are bnnily furwaj^kNi to the 
InvtStution, may be complete. 

The Watfi rfe JVy^trr coNrctiort.—T|iroi^j;b the contiDued munltScence of Gam 
John WnttH de Pcy-iler, the WiiEta do Peyaler coilectlon lum roctlyed an addition 
of 1.21^1 volumes. 

Tlbe^aM jnanw^rr^pr.—Early lu the year a uplgue Tllketan manuserlpL euilHed 

rrajna Pa rami to/' I. Tninsiicendentftl WlK£om, was nM sited a# a gift frotii 
the urivcmnirnt tiidln. It I# wTltteu In gakl diaracTera on blac^ a*^ 3 UTltl of 
3de; canlbOELrd#, wbkb arc held betwevo o^vera of laettucri^d ivckkI, and 
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wfiF ociHectp*! liy IjU-gti^itint-Coloiii*! aniifi'^^lnplhi i>r Ib(? IfidJan pay- 

DniEUcnt cxfiecEticMi to Lu tSy4"&, duciof? this enc^^edltbii. Tls« hvighi 

la 30 liselics : wSilth, l + i lueLw; tliJekuc?;^ 7 hicti^^, 

Tftfi art ixiflJ73,—7’iiH of prints iind art frabllrattcina In the att rmcitn 

hnH liceii rovjfaiuliiLMl A terUntlvi^ armniEFinekit hm atihin af 

tho prints whiojj nrc now bcUi^ catalogued, they hsulniT l^wu iiSji<?cd In iMiper 
folders anil iiuide rcfidy for peminnciit jiminRcni^nt, The pobhcntioti^? 

ure Iwinj? wlfatetl mid propnrMl for binding when the opportnnHy offers, 

IjTAe Afiitft'uni kbrdrir.—The XatLonnl >liiiieiiiin hhrrtry bnn- liwn eieeptinnally 
fortunjite in utfts iblit year, ho ring received the following valuahle donjittens: 

A copy of the pmgnlflcent pQli]lcnnQri Inve^ilgntloiiA sind Studies In Jade, 
In two vohintesn profusely illustrate^l hy AmETicHn, European, and Chinese 
art Eh Is, from the t^Hliito of the lute TleE^rr U. Bisljop, Mr, Blalkop, who donnled 
Ills larhT? colleellon of Judes snd cither Jinrd i^^ioiioA to tlie MclrojHjlTtan Museum 
of Art of the city of New York, pavo much Of his time for miiiiy yenra to tlie 
prPEULrjitlisn of a treatise on jade aiiH a cataloinic Ihiistrating bis collection. 
The puhlli-ntlon of tlie work was left to bln oscentotfl and the niiinlier of eoplea 
W 4 ii= lEtnSted to lOU. to bo diatrlhuted to meTulicra of his fninlly, beads of gov- 
emmCiit^. and the prlneitml llbrorles and inuf=enins having libraries lu this 
nnd otlKir countries; the United States Natloiwl Mnseum was Included lu the 
dljdrlhntEun* 

I'rof. Jj&titer F. Word, for many yeftra t'Oanected with the Muacuoi lu an 
bonurary lupjicEtyj preseotod his eolIcKztlou of palcnhotonlcnl nnd hotimlcfil 
book A. pniuphloLap oud locniolrs of all kinds that were Ln the National ASnm^ini 
build lug. Mr. HotM^ri Itldgwajp cu rator of birds, presented d colk^dlou ol 
liubtlLUtloiiA couAktitig ef a Largo uuiuber of separates op natural history nnd 
a eomplelo set of tbo Frocceennh's of the Uuited Sta tes NntEoiuii Mu sen m. nnd 
Hr. Charles W. Richmond, ns^lstnnt curator of the stimo dlvlskou, bas given a 
Bcwles uf vnlunhlo works, numberiug over JOD, on uatumi blicEory and travel. 
Prof, Op T. ^Tuhou nnd Dr. C. A. Wldtc bnve contlniied Lu arid to their col- 
locLlons prt'W^utCHd souio years ago, and many ralunblo pkihlleatluuB Itavo eonie 
to the library Lu tbls woy. 

lu tlio Museum Ikbrary there nto now 2T,72d volumes, ■14,d7S unhoimd pa peri*, 
nml liXS mnnitserlpls, TEie additions during tho year eonsEsEed of biHihs, 

S,S2T piimpblet^ imd 105 parts of volnines. Tboro wore eataloguefl l,S4,S 
books, of which 1J41 belonged to the Bmltbsoulau deposits and patupblet!^ 
of which HE belonged to tho Snilthsonlau deposit, and 12,2:^ pEirhj< of period!- 
csEs, of wUleb 4M0 holongod to tho EniLthsonlnn clet^MlE; lu the ac^rf^lnn Ikook 
S.fifiE volTimes^ 5.227 pniuphlots^ and 105 pnrt® of volUJiieja were recorded. The 
iiu3nl>er of cnrds added to Uie catalogne was S,439r 

lu conuMrlTon with Uie entering of pcrlodloila memomnda woro uiado ro- 
porting volumes nnd parts mlsalng la tho sots^ togotbor with a few tltk^ of 
publlcntLons that were not represented In tbo llbmry. The result of this work 
was the complotlng or partial dlliug up of 40 sets of period Ends. 

Attention Liaa bei'n given to the proxiaratlou of volmaes for bludlog^ with the 
result that 2!K> hookd were mnt to the Oovommout btudery* 

Tlie uamber of l»okaT periodloalii, and pCLUiplilota tM^rrowed from the genernl 
JEbrary Amounted to £S,D24, IneluilUig whieb were n.-wlgued to the sec¬ 

tional tltimrEes. Tills does not Indadi-. however^ tlic largo number of hooka 
oouBulted In the Jlhniry but not withdmwiL 

su IBOE-—E 
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Tike fiecitlnniil IIIhrnrFr}i cfftAbRnlkeil in tliu ^[i]r4euiu bnro rcuinliied tlm 
the CDniplete Ilftt nnw Htiimliitg us fulLuwn; 


AdmiuiiaLnktknci. 
Adniinielrfttive UHeistariL 
Anrh^poKi^, 

Tiirdogy* 

Birdv, 

Bfitwnjr* 

CbUdrvu'ti jTMiim 
OjuijmnkLii^ jutnloiny. 
LOT. 

Kibnokt^, 

Pitibtfli. 


KLflory^ 

ItlfHlCtS. 

MaEniun]9L 

^tiirkne iuverlehnitra, 
MuLtifiii iiiLNklitL. 

Minendojry^ 

GneiU4il unliJtKkliigy. 
Palei-ibolany- 

^vunAur. 


rbniHitiqi 

Pholqgnipby. 

jintbnifH-dnpy* 

Pff hiilorkc arclkiL-olDgy. 
K^iptLIefl. 

tilrtktfi^raphic |mtL-oiiUklqgy. 
S^uijcriikteiiiltint. 
TiiiieJvrmyi 
Tt!cJiqo|q^*y« 


In thf^ fon-owiii^ irsblc nre PiimniArkefl nil of Uw nri'rafutjuns chi ring tlip ytnr 
for tLc* gtnlllisfickiiinii dc?tKwtt, for ihe llhmrlm af ibe Swrelary, Antm- 

pb>^SL-iil CHwkenfltPTT, tJnhetl Kicite^ Nutlntml Mukoiiii^ atid Nnliomil 


pjjflL I'liat c^f tiue Hnneuii of Ann^rlr-in t:Lbiikdiio' UH:lui.lwh It la 

M?|Joniti>ly mlnilbbctvrMl: 

iSniktlieorLlan In Library of CoTifSTO^. ____20, 718 

SkH.^nilnry, otncp, nnd AstmiihyAlcnl Obsprvnlory llhrarlca*-__ 2, ^IT4 

Wntts ric Pcy stcr coIIpi’I 1 on _ ^ ^ ^. * * _ ______1, TM 

UiihitS Stntc^ NfltfonnI AEuKennk Ubrory^_______ tkfISS 

N^jithniol S^bglaii Parity-_____4-1 


TulnL -------a3k:t53 


TSTEfiSATlOHAl. CAtAUHlIilr IIF iHrilCSTlUC l-iTfnL^TlIftE. 

Tfip fknliJiHcsiilnii hmllLxitlon wtitlTtnwl during Hip flscml y<?nr niiillng Jiiiip 
IfKMS. tlie jirppnrntian of tin* Tiitpmntioiiul Catnloinie of Splonilili^ LltidikLurc In 
t'cw>ikpnkClon i^’ttli otbpr coiiEiti'lPB of the world. 

Thorp were nont from liore (luring tlio yeiir 2f^.(j01 clot^inod dtntlons to Adipt- 


iHin »clpntLffe Iltcmture, hh 

XJiernl.iirp of JWI _____ ____ ___ tTRl 

rjlpmtnre of l!«i2.., _____ _ _ 

IJtPftitnrp of ... . 

Libenitnre of hXH— ____ _ 12. nyi 

Uturuturo of 1005-,,^,^,-*, ------ -- iiOI 


Totn I____________ ___ ___1^, fWn 

Ihirliif tbo prottonL fbicnl yi?ar 22 vnhioips Imvo iiiilklisbcHl nntl ilikrtrIbnEMj 
to tbo tub^'rl lH>^rA Ld thlii n>iKitry* folluws^i 

gpcoikil Aunuiil I^no! ^>iklogy+ (Cnki3|ib'tltig Hip IsRieJ 
Thlid Animal lusuo' flcHjgntphjr, Goueral HlohJiy, PliyHlology, Oefito|E!;y> Pnlp- 
ontology. Hiuiinn AmiUnuy. CliPinSslry, ^Unertilojjyv Motcoruloig>% Ikkintiy, Idiya- 
Seal .AntlinoLKilogy, nml Knology. 

Fourth Annual roaup: Aiitmnoinyp MnlbinuEirk^^v ItKc-lPliologjr, Mectuirilc^ 
Gooloi^, Palcontologj^ Pliyali?», nnd ^L]ii<Dralogy% 

The Unit nkcellng of Ibe IiitenuLtloiinl I'ckkiventloTi of the Tnturaaflunnl C7ntn- 
loffuc of SklentLde Idturalurp hvld lu London July itHJCi, ihece IkoSiig 
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piTJ^ent cnie or nwpo del-tiKiiHes fmjn oiich of tlio fLidoivIn^ nnnicd ODUiilrIm: 
An.^rKrip t'niTin?, iJennniiyp Uolland^ Judina Italy, JuihUii. 

Ati-xk^H KCii^^Rn, HtmiUj ATr^rn^ Unlt^^i Klii;:d(jinp unci Iha of 

Anii‘rlr.*n, \i'ho4(c ty, ti|3iiolLLtL^ by l\iv Suiltliacialaii Ju^tllutluti, was J)r, 

lji.H-intunJ Stojnrst^r, <if Ihu United Stiiten Nulli^niil Miitinuiii, 

In the liitemntlonol UonTentloQ Is vtstiKl thu Bupriiiiiy c^unlp^]! of ihi? Cntfi' 
Ioi;uUh AHil In the bLiflnolii^^ the ijnclerLukii:i 4 ^^ It u'aM that \Ui ii^eetlik^s 

sbeuld bo liold In ItiOG, IDIO. aod tborGflftor ovoiy ton yoitm At the lueidliiK 
In IfMXi the -convontloD woa ox[KHrti^ hi Jckdi^nont on the ytilne mid ItniKir- 
Innee of the iiroJeLt and on the Advisability of t^othniliij; the work tike 

hr?ft iierkril of dve yenrsi^ u hteh a iU oBd iiVlth Ihe puidlontlrin of Ujo volnnic^ for 
Aikutlior linijortant subieot before the oomcuUwn wns that of mvlmvlu^ 
uiiiL Ir lieeessary, the eliiif^«Stiuillon sebedulea as orli^iiiaLly a^fFiHsI im. 

Kc-i^uTdln^ ttie drat guL>st£un i| wna inianhnon^ly resolved; 

^Thnt In view of the nln^ndy nohieved by the Inlernatlonnl Cdtelo^ne 

of Solent Ede Lltumtnre, aiiJ of Us j-n-at lin|>;ir[nikc?e to soleiitlde workori^i It is 
Inipcrntive to eonlinne tlio |ikjl.ilioatlou of the Catalogue tit least for a fnrllior 
pcrfixl of live yojirK'^' 

The elifiSHlIlentlutk hj ■] kwltUos were refermJ to a cuinntUtoOp who, after hnvln^ 
mot and t.i.ini^ELLere^t ntl sn:;]^;l^'^thJns fEtii]i tlae various hilfii*rtufci thn>iiE^heut ttie 
worldi thvEik'^l^ to contEnne the j^nieniJ iindhi^tls In usje u\^ bj that time, IbriHiiTh 
mnkhi^ aniuy okEnor ohanifes En the jH-he'^luh's^ Seine additions were niiiilroil 
t* All in the orl;^iiud n:-lkodnk-s, nnd others Ti'lm were [iis'et^no- to 

jkrovlde sniluble plnix^A thtr ilu^ iitiinemiis selontifto auhjei-l^ b^kieh liiitl devol- 
ot>t?d shiLie the tiJ^lfinulii}^^ uf llio *;htorprlpe, 

TJie ^iHjEt^pfEr'ni seetlon of the CRtnloitne, throiti^h nn hWdenftmidlng with lEie 
Zo^iloyh.'al SiKdidy of taiiidim. will Ijoeome aiMriEKnonitefl with the Zeolej^tunl 
iCfHoni, ivkJi'h JiifcK Iw'i'js fur years lEn- Ktaailard oj'h'll! yearhrsKtt. Bj thin 

inelbisl Ihe Interruitioikal i/alaln^ane thp servi^^n^s of some of the fereiuont 

isaoliPljists En the w^iOEih 

All of Ihe refrrenrt^ lr^ ^umlnnjiry 4Nil]+x'iiHt |iy the vartnn!i i^lotknl bnn^nns nf 
the t'iLliiti>ii:ne ibnini^lKint the w-nrEil wdli Im^ sntnnitti^] for Mpbroval m the ex- 
ta>J-t‘? of ilm S^Hikii^i^nl Society, who, Iti the future ns In the t^ant, wtll tH- In 
rhjirmi of the FA'holo| 7 Ei:fil Hocord, w'hleh, Eu^^lTiuhit: wilti the lltcniiort^ of UhN^ 
%viEE bo iHibllRhcfl ns the ^lolci^jy' Tolume of the tiii(>rnut]onii] Chttikii^io. 

Ktirly In Uml the netunj work of tireintrln^ the taternatEonnl Catnlo^uie of 
Bc-leutllK- Jdtenilurc w nk lN»imn, and dnrEutE ntiiJ sinee thikt time the Siettb- 
tioiklEUk Institution hes fidt oliHj^od to ullut cnch year n Jsuin of Dieikcy from H.r 
own iltnUe<l fiindi! to wirry en the work In this «mnlry. The [iistLtulloki Iniv 
each year felt that oveii ila* KninJl sum wd niwirt for tlie w^ork wan a wrEoua 
dm In on its ri*sei]rtx*fl, ^^nd eneh year the hoiio wbr oiiti-rlnlnoil thnt Oibiin-wi 
would make a snltahle iifiprrh[}rSatloji for oirrjdias on the work ou bchatf of the 
Diilted Stfiten, 

At ft ineinlrLir of rhe Bo4ird of Rej;efits on JanuBry 24, IPnO, It was dorlded to 
appmneh Coii|,^rena In the hope of obtulnlu); dtianeEal aid. By the untborliy 
thurt given the luntUntlon took iJje ir|u|ig to bring the nuitler to the 

fttEidktion of i:ongre8:i, with the result that im Ite-m was inserted In the sundry 
civil hill wuhte^l iia foMnwR: 

liktertkAilonJil Ciilalrkgue of SclentlOe JdteniLure^ For tho fwiictatinn of the 
UnEtCHl Stiltiw In Tike work of the Interuntlonjil Catnlogne of ^^tekitldc Lilem- 
tun^ hkelndhi? tlie prepn ration of a el&>isEtled hidex cntnlague of Amerle^kn 
srEentllle inihVjcntbinN for Inrorpomtlon In the liktf’mntlonal C^atitkmie, tike ex- 
iviiae of clvrt Ulrep UK; pyrvhnac ul necc3£sar;j^ bouka and ^a^rlodlExllB^ tuid other 


Hi BEP012T OF THE ACTHTO SECEETAEYp 

cipcrifwsK $!5,00Qp thq fiame to b* «:[ pended under the dlroc- 
tJoD of the ^retnTj of the SutSthBciiilau Itu^tJ tat loti. 

la ooudadin^ tbts report I can not hut le-fer to the bra ^kteb the Jlbrnr^ or 
the [uslltutioa with the entire ettahltshtDcnt In the death o| the ^>nre- 

tary^ Mr* S. IK Lnii^Eer. ilia first Eenrlce^ ia eohneetbn with the Institution 
weron Ih conAlderahlc measure, devoted to its ITbrary daring tlie term of hla 
emce as AsAlsrtflnt Sccretnrr. Later, as Seoretnrr^ he reorgfaol^ed tike Ilhriilr 
a3oktejx4 hriofiinjr together Id one centnallied admialstmtlou the lihrarlea of the 
tnatlhitloii nnd AriifM^nia and of the other bmochei of tlid IhstUtitlon. wiLh the 
•Jnsle exception of tlie Bureau of Etbnolosj. No one used the library more 
wruJlaiktly than did the lute ekuL-retary^ nnd do one ohaerred ^ta rules so fjitli^ 
fuJ]y. He was Inlerealffd lu every class of lltoralure that came here uud to q|| 
the departmoDta of library work. Not only the geneml plan for the eurrylog 
on and Iner^iae of the llbraryp bnt nil of its details were known to hhOr *nd lio 
made eonspint iOjggcstlons for the Luiprpvemeat of the vrork end repented 
loqnlrli&B as to ItR progrosB. 

Under his adminIstriLilon the quarters nBelimed to the llhniry were multlpllea 
tnufiy times, nnd his Interest In the Dieinhers of the staff led him to establish a 
i.'onentl rendlne room for those who were liot strletly connected with the 
eclenlIHe work; and also later he iHtiihll9l]cd a sort of elmilallpji: library^ 
which eveu had a traveling section for the benodt of the employees of the 
National Zoological Pork and the Egteau of Etiinotogy. He j,rro£klIy promoted 
blbllogrnplileal work, both In ttwa mauer of publlcatlou as well as In tho supjiort 
which be gave to tbc latomntloimi Catakgne of Ecleiitiac Ltteratnre, 

Tbe Eccretarj was a dally douor to the library, since be mado It a rule to 
present to It, with a few trlflliig exu^eptlous, nil of the voluahio scleutltle works 
w^hlcli were given him, either In exchange for bEs own publications or bccniisc 
of his dlEtlDgiilshcd posliLon la the ^lenlldc worlil 
1 can not but feel that the fibmry^ more than the olber branches ef the SmEtli- 
son]an work, has met with an Irreparable loss lu hE? |Hissing iiwayp for Joined 
with hiB eminence as na original InvCfitTgiilor he was ca^ntlally a book man 
and. bad a profound and direct InlureaL Ui every thing retsiUiig to the book world— 
eclcntldc, hJstcricnlH uud literary^ 

UesiHeclfnlly subniittcd. 

Cvutrs Adtj^ 

Aflli/anf ^ccreii$nf UhttrffB of hfbrsrp and 
Mr. RxcDAim RATHUU^y, 

Aelinj/ i^ctunlat jf p/ !ivkilAM</n{a$k 


ArrENi>i3t VII- 

HErORT ON THE rUBLlGATtON'SL 

Fir: I hnrc linnor ta submit tliR f&IIou'liinf rf^EK>rt on th« fiublldiit^QQi^ 
Df lli 0 SiiiltJisi>iiLaii luslitutloD uud Its burt^aits clurtni; iltn yoar ending Juia« 
30. lOtW: 

I. Smiihmnion t-yi?fW&ii(/oils lo JTh& rr/edjCPP, 

In tbe series aZ SmiHwiibiia ContrlbulLniia to KthcswkNlpe the fotlnwiiu: 
moEiioir^ ivbk'h wus ia jiresa at the oloso of tbo Jnst dflciil has bceu pab- 

: 

ld51+ A C 0 ntinDoiJS Rceord of Atmospheric NilHivitInO. By CbtI BnroK 
City of Wn^blngtoTi; publlabod by the ESmhhAOnljirL toj^Utntlon. lOdG. (TTodg- 
khia Fiindw Bart of VoL XX tV* Sai||hK)liiilii COatrLbatlons to Kuowlodj^.) 
Quarto. Ftigea xtU 226^ 

II, Ionian JflKTrfoacoiia Gol/ccrtoiiA, 

To the sertoa nf SmltboGoIim Misecllaiicouo Conectloiia the following nitm- 
bera hnre hesp ailde^l; 

IJSSTi. SuiUli!tiitilaD ^tEscclIniioouB Collcctlnu^ (Part of Vol, XLVKt)* Quar¬ 
terly IssiiCi Voh III, part 2, CEty of Waghlngton; publEahed by the SiiiElb- 
aonlau tiiOtltiitEou. I WE. fivo. Png^ lli-SiO. pEutes sjcxir-i.viiu 

iSttf. The History of the Wbule SEiark (Rbiiiodon Sniltb>i TSj 

Bartcm A, Bean. CQuJt^c^rly Sro, Pagea tlK)-t-4a pSates xxxiv-xsxtt. 

ISS^ The Arina Gernia BSedor Bonafiarte and Fame of Its AEEEes^ By 
IlfiriT C. Otiecbolser. (QaarterEy icanop) Fro, raues 14ft-172. 

Ff^phneeroB tyrelEE* aa EitEoct Biimliiaiit from tbo KEoUEfilte GroTolBL 
By WEEProd U; OegwL fQiinrtorly Fro- rngeit ITS-lFr^, pEntca 

IKSA11--XUL 

IDaO. A New Genus and S*>veral New Spwles of TjieiiI FbeUs CotEected Id 
Central Mexico by Dr, Edward Paliuer, By WllEEam Healey DalL (Qiinrtorly 
I railed Sro, Images IST-lOd, plates xy»-xLir. 

IS&l, Ttio Faiuliy of Cy|irlnk1a nnd the Corp as 1^ Type, By TbiKKlore Gill. 
fQuiirterly l^^ueQ FfO- i^ARca 1S15-217^ plAte# sLr-i.ttib 

IMKL The lutenmtloiuil CataT^^iio of Feleotldc Llter&turo. By Cynw AdEef. 
(QuEtrterly SyO. Pagea 219-221* 

IGlia. luBtaiiLtfs of HeminptirodltlHui la CrnjUsbes. By Wllllntii Perry liny. 
(Qiifirlerly l^e,} Fro, Pagea 2J^22S, 

IGSH* Note* to Quarterly Issue. Vol* 1th pftrt 2, pnges 229-240, 

III, Smithfonlnn Aanliol Report, 

The Annual ReiKirr for IWH was mostly In ty|h« on June »0; fWE, but the 
edltiuu ii^as not j^rliitiMil and Etistrlhiiicd until OetoEicr. The conieats of the 
Totimie were ebUtueraled in the last rt-port of the editor. 
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The KeiicMl of Um n^kirt for U^Tt wait tmiiguiIfttH] lo (he Fiihllo 

Prliit^T tQW’^nril the or ihu nitonJ yeiir. The Si.H?retiir>'''a rrfiorE qu. the 

ojwratlons of the (TintUtltlqo. w^hScIi fontitf iicurt of thu rojwrt to Con- 

srw. wnK prill lof] tXH^iiitKT K UJiXi, Iti fk |uiiiitihlvL at 1M\ 

in.j4- ttep«rt of S?. Fr T4iiSKley* of tbp ^iiibb^nleLti Iiii(tllotlon« for 

the yofir eiullnjt Jnne 30p lj>0^ Wru^hhunoti: truvenimptit OlHeon ItNXi, 

TO- Fiif^oa l-thl TrUh plntes l-tll* 

The geuerol apih^nillx of tlie 19C1G Toluiiie ivlU eoutnln the foUnwSiijj iwiiionaj 

NVw Qf the Diatniioo of tho £$ 1111 ^ by A. It. IJhikfL 

FhotrtEntpUhiff [Jghtiilit^ with si MoTlnn hy Atex Ijintoii. 

TfuJ TtLbtAhiiii I Jump, Uy t\\ Von Ihilton ami U. Fneirli'Lii. 

Some RenoenieiU^ of .VfLH?hn iib.nl hy AmbrnMo l^WEisoy* 

rro;;rw«? In TtiiEllOf^JiphiA^ by L. Gimtiuo- 
l lljrtory of Photoj^rnphy, hy Itolwrt llnuL 
Tho tTPEiofllP of thi' DltiTiiiiiklH by fiorrlljirr F, WIinnmK. 

Tbu CulEJjum DJainoaJ, by F, IL Iluteli and G. 8- Ouratorplilnaj 
Gold In Seleiii-v and In Imlui^tjry, by G. T. Ik^llby. 

^ohiiuirtup Kniiniillcii^ by Wdllma iL Whlto. 

JJItprlo^ by ^Ir tlatry Jobintton. 

tScNj^raphlLiij Iti-Hulto of the T^bvt HlftsJon., by &ir Fninh Youinthtialmnd. 
Thp DoTelnpmeiit of HbiMlL>s]n Emd liK Etallwjty Byt^lein in Itohilloii to OL-eniL^ 
niijhwayn. hy h T. tV tlenUey. 

The Etlilrd of Jairtuu by fhinjQ Efanebo iHtiyoiuiilaiL 
PKni^np In lodla, by t'loirJes Creighton, 

The Fight agnicust VvIlow Fevyrn hy A, fljijatr^ 

Lumlnoi^lty of J^ShntK, by Prof, fin ns 

Xob.^ On rht* VU torSn f^i?p-Blnb by A. B. KItjwin. 

Tlso InEliiriu'p of I’bywiEnI CJoii[|lt3oiis In the tlonewls of by Joel A. Allen. 

Parental fJaiv nnioitg Frcnh-waler Fisluw, by TlwHuloro GUI. 

On tin? HelntloTiH tnHwi'^n the Upltecl ytnk's aihI Germanyetipetdiilly In tbt; 

Field of Stdeni-e. by Herr ’ivnindm WnUleyer. 

Walter Ftoed, by Walter r>, MefJnw. 

Rudolph AlU^rt von Kolllker. by William Stirling. 

IV. i^ubUcatiuHA of Jfir^voifm. 

Ttir publlmtlonn of the Xatlonol nre: CjO The Annu;il Re[iort, form* 

ItiBf a HeiairiiEo volume of the Hefiert of the Slnilth-Hnnlnn Im-tltiitlon: (b) The 
PixPCwlUigFi of tlie Ifnltod Btntea Niltlotnil Mlinenni; fc) Tlio Rnllellii of the 
UuTtotl State* ^atioiml HIihfoueii- 

Tbero were tsJHued dnrlEEi^ the yenr lb& Annual Re|K>rC of the for 

i1¥>ij Yohimea 2S^ 20, amt Hn of Gio rn>c4K»illEjgrts Bnlletimi ."Vt and EsS, the 
former i>n tlm If« 3 |ioil flrriwtjimLiifl of I^orth Aiiierlrn, the latter an the Orenn- 
figraphy of the Psirlfie Oeeftn; and I^art t of Volume X of ContrlhutioiiH from 
ihi* XaLLocial IlerhnrIuEJi, tbo latter work t^elni; Ineludcd In tim UnbeHn nerlpa. 

The full bibliography of the ohovo puhlleatloini will be Kheli In the AiinnaJ 
tteijort on the ^altoual HuBoimi. 

V- Ptfbfh'^ftjoNc 0 / fhc Bhrnraiu of Ameri^Nin 

The twenty-third nnnnal rejioTt of the Huron a of Aroerieao iCthnolo;^^ war 
piihllsbi^ I El Deeimher, and proj^reftH wrta liiaile oh the twoiity-futirth 

reporL The iw unty-flfth report wns immmiUied ui the printer durlnjg the ywir. 
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while tlip twerkty-slstli fcp^^^t wii* retnLiied ly Uie Buimu niitll the coiinilettyn 
of rliA? two E^recHMlIii^ vySmuert. 

BuIIpOd wiiH puhUtibetl In OL-tnlK'^ Bulletin 2n [n [XHi^mbpr. The edm- 
pcutUlyii niiit itiCKift nf tlip wotk of the Uin^t ifoluiee of Btiltetin 30 pom^ 

pletPfl dwHfiK yotit:+ and the iuann*H’'flpta of Bnlle^lnij 3i and 3^^ wore Lmna- 
mitted to tho Public Prluteri 

Vt. Ii<:porl of tAtf .4ififT{mn RUtorknl A^s^rf-idflfju. 

Ttio uituiirtl roijp^rt of the Aiuerlirutt lIlKturteal ARSucintEou for the year 
W4IF riH.'tdvMl fn>iii the anRiH^liilloii nntl tnineiulLti'Ml to ibo rublle ITKutcr lu 
Miiy. ItKWL ItB coDtents Jire m foUau ej; 

Eb-|N>rt of PTWiKNUiuTi^ pf tlir Tw4-nty-flr&t at tlaUlumre anil Watdilug- 

tiUi, D^^c.t-iiiWr KKW. Iiy Clnirlp^^ It. llnskitib!; t^fro«|iLMidiii2r 

Old ±4Lani!anJa of Piiblle Sronil^i, by JpIih Hheh 54vMii?=tor, 

Virginrp mid iho English Coiniiierclal ISy^iUPiii by St Uwifge I#* 

SlollHitNt. 

\Vli>- North t'nrullna ut FErBt Befimea to RntEfy Ibo Fcilofnl Onni?tltntloiK by 
4.:h3iHes iA*£! ttfliier. 

The Flr¥^t Ijorrl Hu III more piul Ills OuloiiEnl PnsJ^^^ds, hy Homand C, Slelner. 
The Aiithiimhlp of Uio ^rouruc Ihictrliio, hy Junior Sirhuuler. 

ILoEHirt of C'oiifet\ini'e i>ti Teiiohltii; of llli^tory In EEoiuoiitiiry St^hoola, by J. ±\^ 
Jiiiisee. 

ReiMirt of Cotiferctn^e on Flr«t Yenr ef C5plli!®e Work In BSstory* hy Chnrlop JL 
HaHklna. 

Sp^xiud Report of Conferptice of State and l^-iil trMorli*nl Sikrletti!^^ by F. H. 
S4>vcrnDt*o. 

Rfr«jrt nf I^'walEn^ft of Scn>nrt Anniuit SleetEnjE of Pad lie Coast Bmncli of the 
Aiuerlran [IlHturlrnl AjWK'lullnu, by C A, Unnlwny. 

Shi very In Calif um la uflrr by Cw A. Duiilway, 

OtJi^iu of Ihe Nntloual TiUnd System umler the CmifeiJenitloiip hy P, J. Treat. 
in^lHirt ou Silelheit of (Irganlsatlon anil Work of State nnd liOcal lilatorleal 
S4H-letle}4, by Thwalte:^ Shmntkaiigh, tiuil Riley. 
lEuiurt of the Public ArrjbIrt'S ComiulssliiTi. 

Blbllognipl^- of An-KTlcan HIstnriral tiy A. P* C. GrhTEn. 

Vtt. /frporl of ihti JJaapAlcrt of rAa Amcrkiau 

Ttic eighth ren^^ft of Hie XatlonnI Soeluty of the lliinghteni of the Anieflmfl 
Rerolutlou was rectdv(N;l from the society hi Jiiiil^ ntiil was miimiltted to Cuu^ 
In acjcordnnee with the Kfqiilretueiii:^ of the InWn 
Rr^att^'i-'tfully snikmltted- 

A. IfoWAhh Clajik, 

Mr. Higiia^od Rathoun^ 

Aelfaji SerralEiFV of CAo SmhA^ai'an fnirfhilfioil. 


Appbnpii VIIL 


REPORT OX THE LEWIS AND CLAItK CENTExVNIAL EXPOS ETION. 

PORTLAND, OREGON. 1005 , 

Sie: I btiTe the luuor submit tlie followlnt; report m the exhibk of tlie 
SmithsocLlaa nni;! NntioiiJi! Mnst'tua at tbe IjewSs nntl ClurJc Ceri- 

teoiila] ExpwiUlaD heJil «t PorGand^ Oh^oiIh fmiu Jime 1 to October ItidC, 
iDcItulve: 

An act of nprTored April 13. 1»04. pfovJiled for n GoTeminent 

exhibit to he made bj the neveral ExccatiTe De|wirtmeatii, bureau A a ml other 
organlxaClDoa, tneltiilliii,^ the Smlthi^blan InHtlttitlori nml NiitEamil Mueenju, 
under the □innei^eejeut of w Govornnient boa nil Tlie imui of ^ihx»,0(Xi was 
ainiroprlated for tjiia exhibit nm^ther appropriation of |?5.0(M) was nulborlKit^l 
for nti exhibit by the district of Alej^bn, and r^.ODO waa appropriated for the 
coOBtructfou of auhahte bullcJIihgEL 

The main Govemmcot building wna locate! on an Island I Ij^o peninsula In 
the laho tneludod In the ax|H>Hltkih ETounds, Tkls [mntusuhi wns connected 
tFitli the main portion of the nxlilbltlon grounds the ^^Brhlge of National" 

wldoh was about oae-third of p mile la length, AdJoInLiig the mala hnUillnE 
on the south, and coaneeted with It by a coloEiimdc. was a sniullor bulldluj; for 
the eihltlti^ of the Bureau of Usherlea of the Deinirtniont nf ComiuoreO and 
Ijihor; while n similar bn Lid hug wjis on the uorili Rld+\ coutalnlug the exhTblta 
of Alaska nnd the Philippi tie l.^lnnda. lii^ldad the latter was auother niid 
liiaallcr bulldhig eontululng IrrlgntEou and torei^try oxhihlts. 

The totul floor RT?aeo of tliu Gencrumedt bill Id Lag and its on^oxe^^ wua ahout 
80JXI0 sqimre feet. The ixirtlou Iii the Goreniuieut thuEldIng asalinipd to Hio 
!?uj||luwn1an Z nail tut ioa iind Nallciiinl Sfuscuin^ <oiii|irT«lng about r?,CiOt> ^^qiiar^ 
t^K wna loenttd In tlie rear of die hnltdlng and tmd no fniupige on tho main 
alitle, but wan dlvlEh^d Into two ntiiNtun]! parts by n flecoinlarj' nlsle. 

In uccordam-e ivlth the Intum of ttie law, the Goveminent exhibit con^lAted 
i-hlelly of portlmui of tbo exhibits nimle nt the D>ulslaim I'uridiase Expotcltloii 
during the precodlnR year. Ttie pIehh foruitilnteiJ for the exblhll^ of tbe ftndiTi- 
aunlun [nstltntloii ami Its bureauFi were entirely nEone Gie I3iu«f laid down at 
the St l/tuls ExiKMltioo^ nltbongh the cholee of Ppeciiiienii rajulrril eoii-sldemhle 
care, ns the space gibtfed to tiie tri^^tltiillon and the National ^uHcaiu wns only 
abont onethlixl of tlie area of ttw? solace assigned to tht^tn at tbe r^jiiEslnoa 
FareJinBe Expcojltlom 

SXIlTIlaOlITIAN ISmTLTTIOX PfiOPIOl, 

ThJs exhibit which waa plncod egaEnst the we?it walJ of the Smlthsontaa 
spaE?e, eaDijirlned pk-turcfl of JnmMt Smltbsun. founder of the Instltutloin n 
fai?^lm]la of Uhs wilt a mat of thi* hrimre tablet phif.vd m his fonih nt Genoa, 
ttflly. and rkws of Hie tomb Itself, ami a photograph of the uiortiUiry f-hEi|K>l 
la tbe SoilthBonJan tustltnlioa ^vbeoe Stalthsson's reluabm now rest; pbuto^ 
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^plilc portrnKta of the Kefients* tiie Chaneellora, and the $^r^Ukt\l^ of tlie 
TofftltufEoD; pap&ra and aiedal« reSAtliiK to the Hodgkiiia fqijilt n conkrdoto 
Het of the pulilloiitiaiiii of the tneUtiition 1 an colaiged iiLotuKniph of the 
SmlthBonljm seal^ and pkttlfiefl of the SEnlttunniEii aiul Alnuetuu hnildlngsi 

EXCflA?taE& 

The IntenmtloiiE] E:tchnii^ SerrJee oxhibitoil a at^tli^tEcol chart showEu^ Jin 
opcratloua fro^u Its fotlndin^^ op to IIXW and L»hi:it{»gatphs of its oiQi^ aJl of 
whLeli Dbjeett were Imns on llie western poriJou at north wnlL 

ASTBCKTEtyeilCAL Q^EUVATOStVi 

The Olkfti-rvdtnrj showed seTeral Inr^ chartB lEluf^tmtlng the refliilt^ of Its 
Invefltlj^itliitksi uprtti solar radiation, the tnoist s^dnapleuona of which waa that 
of the lufra-red sjiocirunt All were placed on the western portion of tlw iiorih 
w'alU toijetLer with tnutspnrenclcs representtbg solar eclIpeeSp eun Spots, etc. 

HATIO^tJX £0014)01 tAl. 

Jkiflt to the west of the north door were shown ealnrj;ed photographic views 
of some of the animalR Uilns In the park and of the nnlma] houses nud 
tanldiH^k^ tot:ether with a model of the pnrkn and maps shawl ag details of the 
park rtiiil Its locaUou In the eltf of Washlnglokn 

BUKEAU OF AMTKlCJk?i ETRTCDLCOT^ 

This exhibit ropresimtlng the researehes of otic of the othnologlsts of the 
Burenin t'^maJsteil of n series of Co modela and 2 originals of shields and B 
niodols &f teptfi:^ of the Klow'n IndlaiiFi, IlluatmtlTe of naany of fheir bvllefa 
and c^lNtoms^ This eyhIhU wns placed in the west scetlou of Uie wnll eaite. 

U4VJTi:P STATi:S NATTOSIAL Uir^EOU. 

L DepOrfmerHf o/ A h rArupoEopy* 

Thfi oihtblt of this dittnftment of the Mnsenin was lastiitlod In the west aec- 
tloa of the SmEthsfknlnn sjince,^ tt cxiuiprEsed nfpriwhndiniui, on a reduced sen la, 
of flve of the teuiples. or palaeea built by the India as of tlie amrlent el id 1 
tioos of aiexlco find Yueatatu The stTuctnrea aliown were: ‘^Teniplo of the 
Crusa" Rt Paleiiqiie, the “ C^lle'" at ChltzcD-Itaa. tlie ** Governor's Falace"" at 
UxmnI, the '"Teiisplo of Xoehlcalet^" and a temple at MltJa* Fhotoi^^raphB, 
phins^ and diagrams of these and other rulofl Were shown eeparatelyp as w'ajj us 
some £nll-sl^ details of the tempIcsL 

Bcparliite^af pf Geology. 

This eahlhlh whieh was placid! in the central porthm of the Sinltliscmlnn 
fttmee, embraced; 

1. A ^-staniatlc collection of inlnemls^ represoated by nnoanally large sped- 
mensL 

2, An oxhtblt Of nietcorites. wlileh cempriseiL, (aj plnster capta of three 
meteorites collected hy Conkiuander Paar>v i;, s. Navy, In iwrlh Grecnhiikd, the 
largest olkc being the greatest mnsii ever kuawn to havtj fallen from the aky; 
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{b} a plnstcT n'mt r^f Unr Biiritblritt) mirltK^rlto In iinolhE^r n-niiEirkn1)]y 

large i.»leco of nlelsel-ir«n j fe) ft plaattir LTist of the Alnj^a-lrwTrs. ftr Tift-Hon 
(Arlxoiia) meteor[tc, lu fartn of ii of Iron, the orighmt of whfrli \m In 
the NfttlfmnJ JifTHieniti: (i^j ei mnp ulmw'hijf the loentlnii of known Ei]oti 2 orlli^ 
falla In tlie Unlteil stnli^s (e) of ffitling metefirlt*?**, or ^ »boollikg 

ntnr^^ imil pbotof^raphA showing; tlio liiUriinL stmeture of ]ruti. ui\A 

«tonjiv|roii metenrftett 

^ Itepresientntloiiii of nnme Inlere^tliiic foaBlI vertobreitos of North Ainorti'a. 
ithlrli t (n)i t+Sfi'-fllisjetJ ruHttEortilJon. of tfu'* imiMmHl <llm»«mr. sith^ito- 

i^flKrmt uNpirliJliJ^, Efibnivtii]; tiu? H|l[»poNetl extomftl ftpiKHlniiioe of tht' nniomE, 
huNe<] on recihiij^ In the Nfitloiiftl Mil-^iiiiit (b) nattiml-sEstt^l restoration of \b» 
fiift^kton of the three-hijmetl dlniSMiur^ Trfc'rroloj»jii pi/rarHu*^ fntiii the 
nnl tn the Natlonnl irnni^iini. On the wftit was htnig an nil |>Jitntlng 
Bi^ntlTiR the extemnl fliJfwpnrnnt'e of tbiji jftfMt n^ipllli! In Ita iimtlve Eurrniii]4linEP¥ t 
(o) phnirc-s Htiowfiig skek-tBina or of other dhhhi^iLinv of tin 

tethyoi-niir. of n pterydac’t^ie (or ttyhiff retdlleln nn*! of an oitiuet 
til ring bI nJ. 

in, i>frpaJ^(Farpjf o/ 

Thlfl fU^^pjxriiuent, Rltiinti.Hl at the east eml of the Smithsonian sjirik^. ehowo^t: 

A iieftrly eonanleto okeleloti vt the do4lfi, fijrjJlJiJt, an ext Enel dlaht- 

k^iss Ulrd uf the inland of Maurltlufi. A few ILrlug birdia were bnnmtit to Hoh 
land In the sixtt^nth conteryn end froiii tbL^> at leant four different ihL'Iiirea 
wen.k Iknliiti'HJ by varlonj^ artti^tA. One of the best of these+ a Ilfe-sliJEeil prodle. 
Is In ttni HriiEsb ami an exac-t of It was Linei mar tne 

BhidetikAr 

2. A wniplete skeleton Cmnde op rmm boriefi of many fctiUlvliliiiils) of the 
Ijn^at 4iok+ /^^ou^n^P ^nipeanf#. A va^t nf Itn piml a natiirat-j^SsEi'd photo- 
gniidi of the uiounh'd HEKNlmen In the National ^[Elal■^nu were exhlhlluM]. 

a. A P^lleetleri of blnls' e^jp^ fmm nil pinrla of tin* world. (mrliiJillinj eg^ of 
eemmmi birds, brijElit-rolored eesf?- edt:s of the huiuinliiir-hlnL the sjnftlii.4t^ and 
u eftHt at the largest egg hiiown, thnt of the an exlbiet hiril of 

MnflagftOci'lir. 

-i A rtierli^ of lirlght-eoluriN;] pheaiiaatH of the Old World, together with n 
|iaif eftrh of three ittH^eles of pi^Jieoeks. 

A meunted Aiiiertean mlllgntor and nn Amerlean eroeorllEe, ptneed epnenHe 
one niirdhcf la order to show ekiirly the differences ttetweeii tb^ac two largi>?<t 
exi fating AJnorleaii n-ptlh-s. 

It A group of large gciino sidnnile of Euro[ke. AHlftn and Afriot: Chamois. 
Norway elk, uiaufllon, Mj^neburlan tiger, Mnreo roun sheep, axis deer, Sonihur 
fdftgd noUi and rhlnocerD^ In addition to tlie:?^, moonted heailH of tlie nllghh 
ifR-ater and le&^r ktidus, Jnekstni'R liarteheeste, belsn antelope, and lliex^ and 
cintler^ of tlie Amerb^in elk nnd earlbeu were hung on the AraHs. 

T. At various pinces on the walls of the SmltlwmEnn eJcldb|t~&paeo vfere plseed 
plntes tnfceti frotn Audubati's work on Norih Atnerlcan hlPlft, among ih&m one 
of the great attk. Amdher florlefl of pletureii coin prised plndogntpbs ahuwipg (he 
luaJclDg of a enfit of a sultditir bottom Arlmle at HaJena Stntlom Ncwfonadlanrl 

S. Suspended over the i^.mter of the Siulthsoalou spciee was a aheletiiu Pif 
an udnlt little plki?d whnTe. Wat<rffopfPM'[i ^eiifo-jtjsfmfa. 

Dr. F. W. True was repn-ft^ntatlio for the SEiilthRonlan limtl till Ion find 
National ^lu^otun on the dovoriuueat hoard. Dr, M. W. Lj'aii^ Jr.^ was ehlef 
il^ecial ngobt 


REPORT OF THE ACTINO SECBETABrr. 01 

9iiMini<rrp of allQUutmt mfiife to tAr tnittltution and yoffcHial 

Uujt'F-ifiiri. 

OriKinnI flJJotiuent — - .— - — — ^13,000. 00 

Trutrafer tjo Philippine island exhltiit— --— ^ 34iMJU 

Totol____-__ _ 12,tm00 


Eiatemi^t of of furtef* aliofted to (Ae 

/nAliJulfen and 


SoirioM of clerks, nae^'linnlca, nod laborers, and tore of esbltjlts-^^— $5,3(13,4? 

Tmti^ikortiitloD of pervious-------- — . - - 1, 383,25 

Per dioius Id. lien, of fiUbnli5U''iice_-*»-.-_^,w»,_-,,^-^——. ■ ■ n . . ■ T2l, 

KrelgLt, cflrtii^, ami esLpres8oee^^^-.-_,«.-,^^—--- l,dl9,3S 

Cased» mnlerlal only- ——*— ---—-—- fl, 35 

Packing mnteriala--— ------—— SL M 

MIscellaDcons snppHcs (alrttloncryr oUi^ ftinilttife^ Janitors' anii- 

plles^ etc.J--— — __— - - - — 477-40 

&{ieclnjeiis tind con^meilon of exlilblts, Inrluilinf mater lain, «ervlct^ 
et&j 

Natlanal MnaeiiM^-— ---— --—^ |,C^43 

Otber burcaaa nf the Suslltutlon- —^H, CO 


Total oJCiwndlture__—-- 10 , C 3 CL 76 

C>Dexr>eiuU^] tualonce —-— -—— —---- 2, (127. 24 


Not allotinent-,,,^,,——---——--- 12 ^ 058.00 

H«9[>ectfully sobiulttcC 


P. W. TaiTE, 

Ucpreaentatire of (Ae Bttiilhitonian InEtUvtion and United SloicE 
\ationut M(v4Cum. LewU and Ulark Vimicnniai EsjmHiaiu 

htU RiCHASU KATHaON, 

Bccrt'tury of the Smithmaittn /n^lffuMoii* 
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ADVKRTISEMENT. 


Till* oliject of till? (lENLKAi. ArrKNDix to lilt* AiiuiibI Et*porl of tlii; 
Sniitlisoninri Iniititiition is to furnish lirief uccdiuiLh of ^ktulHc: ilis- 
coven" in piirlinihir ix^fwrts of iiiv€*i^tlj^tions tnuile hy 

n>l]nlx>ratoi-s of tho Inslltnlion : Jind of a i*haptiifter 

or on spvirinl topics^ Lbiit jut* of lotereHt nr value to the uinneroos 
eom^poiidents of the Institution. 

It Ims Ixien a |>ix>niinirnt object of tlic BE^tird of Re^nts of tlio 
Kiiuthsoiuun Iiistitutiutn Imm u very early Jute, to enrich ilio imnnul 
Import rt^niinal of tiiejn by law with jnezinnrs illListrutin^ the 
reinarloihle uikI ini[>ortaiit iIevelo])nients in jJiysieal anti Inolujrical 
Jiiit-overy, m well m showing the general chnnieter of the u[}er.ilions 
nf the liLstitntion; anJ this piirjai^ has. Jnring the greater part of 
its JiistorVj been carried out largely by the pnblieation of such ikaj.?ei*s 
ns won Id pirssessi iiii inlei^^it to all attnieteil by scientific jimjrtrss. 

In the Secretary, inJuird in part by the dist^mtiniiiinef; of an 
annual h'uznniar>' of progress wliicli for thirty years previous bail licsri 
iKsiieH:] liy well-knowji private publishing Oruis, had prcpnrej by com- 
jxtefit collaboi-utors u series of aljstmet-s i^howing cvrnusely the priiiiu 
inent fentim^ i>f recent scienlilic pri>gress in aHlrcjnomVy geologj% 
tiieteorolngy* pliysii’s, rheiriistry, mineralogy, lurtimy. ?4X>logyj and 
anthro[>«4ogy. This hitter [Jan was eontiniKKh tliongh not altogether 
irtUisfaetorily, down to and mclnding the year ISSS. 

In ihc repirt for u retimi was niarto to the earlier tnethor] of 
pivspiilliiga iniJfrelluniKius weieeiion of pagers (some of them original) 
embracing a i.-niis-i{]erahle rangi^ of srientilie invi'siigniion aral c1is£!ii.^ 
tJoti. Tills metliod bas been contJiiued In 11 le pn'^nt raport for lJK>*h 
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TliP Smi^hsnnifin Timitiitinn h nn I'stjihlisliintmt sU Wns!iiii;^ioi^ 
founded 1\V net of jT[>jimvp(I August i(K lN4i>. in iietMirilniit.'a 

witli ii of JameiH Siuitlison^ mi Eii^liHlininn*for the inrreiirf! 

jiiid dilfusiuti of kiuiwlctlpe unions men.*’ The act en^ileHn, in 
ji iiins^unu Li libi'ury* i\ ^»iillery of an, hilH>rEitnriG;^« leelnix??^ mill pm- 
v\fU^ lov j!iieli ntlier inethiuls^ us^ fiii'llier Hie pmiiKinon of 

kiioAvlcnlp% (In^ hmuii^ hitrr Ihh'Ii rotiiilrned in nudude pitblim- 
tion^ esploratinii!;^, re^^^imduvs nn the psirt of llie wtatT of ilie riislilii- 
iioru iiTul nid:^ In mmirrii hy snpjjlyin^ a[>[m!iitni^ timl iimking 
tn investigntorn e3senlim‘. The lM*f|nesi» Avilli nn iiiniilateHl 

interi'si* nou ninmnit^ lo $tluth<KMJ, to whieh has l>ev^n nddeci jtiid 

lM.H|ueHt*i* nntiihly tho.^ of Thomns (h nf nmk- 

infT the tntiil .Sinilh^oniiitL rmul in the t inted State's TreiiMury nt the 
|ir€^mi time $011,018.00. l^poii this fiirnU and up lo $1.0tKMKKk the 
I ■iiitetl Static iins apixKi^l to pay in per[>i‘tiihy inlero^t xit iSie mif: iif 

pel' i'piit p*T anniinn Other inve^lnientp liriii^r tlie t'apital of Hie 
ln>-litntinn up to nliniU All the ri|Ha'nttotii^ nf the 

In^^titiitioii proper niiist lit? carriei:! nri ’^vith the iiieunie of lliis very 
limited fund. 

The Inslitnlion is hy law an E^tnlilislirntnif roin^aised nf the Pre:^i- 
dont the Ignited Statosi* the ^'In^'Pi^^sident. the Chief dnstice* and 
the hearls of the Executive Departments. It is governed hv a lloiijH 
of RegiuitJa. consisting of tlte Vii?e-President and Chief plus^lic'e, ex 
ollirin, iiu^tidiers nf the Si-iuite, appointeil hy ihe rnisiileut of 

till' Seiinti\ three rnemlM'r^ of tlie ITonse nf Ttepi'osentatives* iippjiiiltsl 
hv the SjHuiker of Hn' Ilonw*, Eind six eitizens nf the United Stales, 
npp^intefl hy act of CnngTe?!s^ t wo nf whom nnt rewideiit.^ of the eity of 
AVushlngton and four of States nf the Unimi, hrit no twn the same 
State. Tlie Seeivtai-y of the Estahlishment and nf the Bnanl of Ur- 
gents is the Se<^relarj' uf the IfertitiiLiun and cltreetor uf its aetiviiies. 

au 1906 7 07 
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■J’tie Retrofits lutve iiz^tially Iwii froui nmonj^f tho mo^ i list in- 

giiiHlipil Itpuiljcrs <>f Om^ivss iiml th^ cinKoii frnm simong 

thp piT^^idnitK of univprsitii’s nr i-minpnt public niciu 
The Intuit tut ion Iuih liatl fonr Stn-n^tHricsj Jrjsf'pb lli'nry^ l^y to 
IHTS, phy^sicisl [iinl diHi^TVppcr of lUe t^lerlro-ina^ipt: Spcncrr Fuller- 
ton Itnirdt to notiLriilif^t and founder of the I'liitrd Statrs 
FL«li roiiniii^iori; JNrrjwnt l^UT lo l!)0tb iis:troii- 

Ollier [iiid iiiitropbysieiwt emd di!4covci\T of the Li^rs <if iii^TdoLiiical 
llij^hu whirli lie diiccwrsfiilly ileiiitiiiHtralriS« and Charles 1)00111110 
^Va k'i>tl* eic^Heil 1007^ |ialeontolo^itl aiid 
The aeih'iliett of the Irustitutioii fall under llu? follnwing heiulri: 
il) The Inslitiition propiT: ( 2 ) the Xational MiLsenrii; (*1) the liitei- 
Jiatiurn^l Exchaii^jes; |4l ihv Unrean of AitLerimii Klhnoioji^y: (o) 
the Xatunml Zoolo^t^nl Ihirk; (<S) the AKtrophysinil Obsemiiory* 
The rnstitiiLion has aided nnnieroiiJs invesli^itoi’H with adviee, 
rtireetkai^ and money, aiij^ilyhi^^ books^ appanitiis. and labonitory 
nwiiimiodiitions. It has tilsci eoniincled i>f |>iiblic leeliiri^, 

whicli bn VO [ifterwards Iwn pitbUsle^J. It nnderto{>k the colleetioii 
vf iiicteoroloj^iral data for weajher forea'iisl iii^^ tnid pitpaifd tla^ 
first daily weather tnEi|i ever is^ned in ilii^ worlil. Its work in this 
tlehh after inniifr broitf^lit In^onil die e:tjM'rmjeiLtiil atii^, w as ItaiLs- 
ferrs‘d to the Signal Sei vice of the 1'njled Sniu>^ Anny\ and ufter- 
vvanb rehulLed in ilie i^uddishinent tif the United Stuti^a \\>:ither 
ihii\*ain II likewise^ irnderlonk the initial mvestigiilions otj the foofb 
fishes of the eonnlry^ ivliieb resulleJ in ihe estid>lishnieni of tlie 
United States Fisli ('oiii'ijdsaioji^ now the Unrean of Fisheries, 

Ihiblicutions of great value have lieen issued in ihe fnlloivjng 
serie^i: 

AiHitfa/ ll^in to containing nnineroiLK paf»ers of gini- 

oral interest in tended to keep the ordiiitirv reader abrcpist of the 
progresM of science, 

MSmUhsrvtiitn t'mitrihi/fioin^ fo of wliieh ^ vobime-S 

have atipeartn], ila^ di^ltngiiirihing feature of which is thal each 
invnioir constiinlea ilii original contribution to knowknlgiN 

f otfi'cfmnj*, of which -IH volumes have laam printed. 
The.se contain IdLlingiaphies. reports of ex|>edilt[m.s. sramtard tables, 
ond minor seientific pii|>ers. Since llMJt! some of [hr pii{iers of this 
ficries hn ve been iK^ne^l in the fonn of a wdentifie Ijiicirterly. 

I 'niU+r the llotilgkiiis fciinidation., a jKirtinn of which w’as intendeil 
for [he increast^ iind diffnsjon of kno\v3L='clgi^ in regard to atmosphei ic 
air and its irlalion lo tlie welfai-e of jnan» niiiiieroiiff investigations 
have nndertaken and medals ami prizes awarded, tlie most 

imtahte tieing a prize of $10.0f>Q to r^>rd Kayleigh and Sir iVilliiim 
Ramsay for their discovery of tlie dement ^^Argon” in the 
atinosphom 
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Oiif* nf thi^ iTjJtHiiijinL ft^ziiiiiw of tih? [iistitutiui^ Ls tlip libfiiiy, 
nunilRTing ovei’2^“>I>,(XK) viiliiiiie.sH, iniiitLly of tiiiiiHJiciionis of 

ItNirncd imd j^-ipiitilicr |x^rio€lji;?Ah* se<-urt?d initnilly hv inir- 

chn^o. but now r^'giilftrJy tuldi^tl io by way cxolnui^\H with minier- 
uiia uiiivi^mtic^ and ottii^r iiiiitinjtioii^ lU hoiiK> aiul ul^road. ^SilK^i>^ 
ISiWt tin" juaiii p<>rtioii uf tlim library hiiH in tlio 

Libi’jiry of t!iiis pnridiinfr llie nutiuiiEi] inns. A amnU 

workiuji libmiw" liaa Iwn bimijLdjt lo^^LlitT iii Lhn TiiNtitutiun. Li* 
brsiry inctJioiJ.v and liildio^rrapliy havo Imtii "i-c'^itly fnrllii«ni*d 

lay tlio [nstitiitioiu ami timiiy valiiubli^ ii?it?i and bildioi^raphies uiul 
nile-s for catalo^nii^ Inive ^^wn |Mil>lishiHL 19111 ibr ln?<titn- 

tian Iijia iiclod on tlu' ]iar!. of llii* Unitrr! ^l 4 itc^ m ono of tlio coni- 
jx^nnit hiirt’jiiiaof an InLorniuionnl t^aUilo^cir of ScijpntiKr Liti^rattmt. 
with hoadqujirUn-h nl I^nidoiu which |nt?[}arrs arni unntnil 

volumes of iiidexcts In tlic li tend arc of inttum! and pliysicjil selcncoai. 

T]ie Iii^tihition bus for a nunda^'r of yeatv siipjitiried a tublr in the 
hiolo^riad stution at to widdi qnalilk-d iiivi‘stij|^diirs aiv 

udnuttuil fret^ of rot Uy thiau. 

TIIK N.VnilN AJ. ai*SKl M, 

The Smithsonmn Iinaitiition iis the nisKHlkn, and the only lawdnl 
pliicoofdejxwit-of all fjbjertsof iti1 and of fori'i^ii aial curious ri.'H_‘ai*t‘h» 
aiifl alE objiHta. of nutiind Iiistory, plants^ and ^^eido^^ical aiiid nnn- 
cTnlofficiil iMdon^jn;^ to tin- ITiiitcil Suites, TIuw 

tions are lajpukrly knowu us rlie Xzitioinil ^lusiuEin^ The history of 
tln> Musenin h dividiHl into tlm^c [an'iods, iirvi, fnnu the foutidattoii 
of the Siiuthsimhin fiistitotton to J^^A7. dormer whivh time siK-riiiiens 
iivrit> ifollecliHl solid}" to starve ns inntei'ials for ncs€='ar<'h : see^i^nd, frt>ni 
1807 (when the f list it nt ion ii.ssniiied the ciistotly of the " Xiilional 
rafiinet of C'ln iosiliesto l87<i, tlnrinp which pcrtcKl Lhe ^^fnseuTo 
Ihx'^iiiic the place of dc|KJsjt for ^xdeiUihc niiiterial wliteli had already 
liecn studied by investigators and bad Weome sivaihiblr for public 
exhibition mid educational pnr|x>ses. In (he Musiaim entemi 
iipm a iiew^ t^an^er of aclivily as a resiill: of the large rnllections 
serunHl hy ihe (hnernineiil and (he Institution afler the clo^w of 
(be tViileiiiiial Expi^sition at Philudelpliia, anti t'ongiess providcil 
a new biiihling, whicli was ererlcrl iifKJii tlic Sniithsoniaii grounds 
and o[xoied to the public in IRHL In mu an additional Ijiiildiitg. 
at n cost of $lio"i(X).(}(Hb was provided for aJid is now In courst! of 
eivctiou. 

The colteetioiiH of the Museum mv cspcH-ially rich in the natural 
history, gcolog}', pwleontologA\ arrbi^dog}^ anti ethnology' of Anierira, 
and alrio incriude nianv other stihjiHis^ such as Anicricati lusten v, 
ctjinograpby, and coliectiuiird relating to line art and llie hidustrial 
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arts The Aln.^niii is Ixitli nii cdticraliuiial iirad r<i2:j4.*ari.h inhstitiflioiu 
thi^ rYlkibsticni tint's tijwiiicillv well nri'ani^fii find lftlK*lc^<l fmiiJ 

all (nliKTiLlioiLal )>i>uil ^:^f vi4!W, while the stinly tiwm tlie WDrkhig 

ba^k for Jtiittieroiiri iiLV'csii^ati.on^^ both on ihe part of the ^lufseinu 
ttalJ Ellul \yy ntuiiy bucientiiie jneii in the United States and altroaui 
Ijl furthemtu-e of its work^ the Mil set ua Las issued ntJinerous n^port^^T 
hullelms. and pit>et»edin^, whii-li contain many valmible rejK>rts of 
j>/seEsrrh as well as t'ontribiitioiiH to kmiwltKl^^e. 

fritlh rt/ of r/rf.—One of the fEiiidaineniuI (»hjc^'i,s prestu'ilK'il hr the 
act of (.'onffTi^s founding tlie Institution vrm the establishment of 
rt (Tallerv of Art* a portion of the Sniithsonian building \mug esjji!- 
f^ially [hsil^ied for eIoh piiriMtKc, The building itstdf is ii fine exam¬ 
ple of an'hiti^sTLiial arl diit'in^ I he iiitier Inilf of I he Lwidfth it^ntury, 
variously styknl Xorman, lLoiEianes<|tie« t>r l^imhaid, and its eiix-tion 
was made possible by fntuis amuiiidated ns iiiLerest on tlie Siiiithson 
lieqiiest. In a very vahiable tNdlts-tion of riehin|^ and 
bigs Udongtiiig lo fh^ir^it^ ]\ Mai“sh was pniv^hns4sl aiul a gaUery wn.s 
luaiiitaioed nntil wiieii tin* prints and i''ngTavirigH weixi de|Hrt- 
iteil in the Lihrurv of (\ai^Jrt'ss» and later tEie oilier art ecdleeliaiLs 
were dejHjsiltHl in the t'orronin Uni lory of Art. The.s*.\ lioweveiv 
won' in the main iwnlled from IkiiIi phnvs in iKm» ami m^xhtbifed 
nt I he Institntiom In {'liarles L, t.H>nveyed to llie liisli- 

lulioa his vahiiihle art i:iillt^'tions« itielndiu^ many paintings by 
Wliisder and four utlier American nrtists, mioieroiis eieUings am] 
engmvlngs by Whistler, and nniny exampbss of (1liol'^^• nnd dapune^; 
art- as well as u largi* rolliNdion of orientn! (KUtery, In tlie sniim 
year^ as the ivsnlt of a pidiriid d<.4.‘isiiiin the InstittLtiun was derlai^ed 
in hnv and in frol to the XntTonal {billerv of Art, thereliy seeiir- 
iop the sninll but choin' an rollertion of Hnrriet Lane Johosttm^ 
Eoeliiding exEimpIi^ of the Engllsli portrait pLiioters^ and it 

iKindk^r [^f liislorira! EjiijH-ts, 

In Mitrch- IW7. the Ktitiianil (fidlery was furtlier enrirlusi by the 
gifi of Mi\ ’Willinm T, Evans, of MiUilelidiv X, J., who prest'iitetl 
to It 50 j^aintings i^epresetilihg the fiest of the work of Aineriran 
artists, Thi'?^t* paintings are mm' on exhilitiion In the large atrinui 
of the Corriiraii (hiliery of .Vrt, through tlu' txairleny of im diivdoi-s^ 
niitil ti sijitaltle place shall U> pixwided for ihetii in the Sioilbsoiiiua 
InstitiEt iuu. 

'Ihe MiiH^unn wfm nmli'r tlie (iTm*! churge of S|>ennw F. Baird* 
iia Aisslstant Set^retary of the Institution* from to ISIS* wlien 
be Ix^me ftecmury, Lind he wits largely aider! in its miinagiunenl 
\yy (irtirge Brown (Iiiofle* wlsoserveil us As^sisEanl ts<H?retary Sti eh urge 
of the Sluscitiii from IS8T to lie vkus succeeded by Uharles 

J), Walcott, to iSbS* am] ljy Kithard Buthbun^ to dato* 


THE RlflTHS^^XlAX INSTITUTION*, 
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A SA'si™ of InlortiiitionR] Kxcliiinji^t^ wsis; lH*pin in JRrrf) for the 
free iiiterehnn^ uf jitieiitiiir pubiiaitions l>etvm*n iiLstiiiiUon^i fimt 
inveistigittoi's iu the Fnited Slates nntl those in foreig^n laiuls. In Lfit«T 
tVmgi'eii'ii iiissiiiij^eil to the Inj^tilution t!ie itnly of ext Inm^iiig nO eopU^ 
of nil |mblir dotriimehtsnf this country for similar tlorntiieiits of fur- 
eigii nnfioiis^ niitl iliis niiinlH^r was in U»)l Snei^t^nsixl ftj liMJ sets ut the 
<iljtion of the I^it^rurian af (\>ngrt^^. In l^SII n klermite tiTiity* niaile 
piwliiiisly at u txuiveiilton iii L^russiHs, >v!is fnniMlJy jjriirhiiineil 
l^y the Pi'i^shleiit of tiie Ihiilt'il StnteH, viliei’ein tlir Sriitrw 

Govemiin-iit ^vith n niiinWr of others mulertiMik tlie eoirriiitmlioii 
of tite exclniitge M^rrire on n niun'^ oxlensive Imisjs. Out of this hna 
grown tile Btimui of Ititeriiatiornil KxehaTigi*s, for the niuintennnce 
of which CongithN-s pi-tn'ides In- animal np]>ropriafioiE The touil 
niimt>?r of corresprjndeiOw lH>nelitinl Uy this service is TmI;!!!, mul 
from l^^oO to IS'iOtL iii/7-l8-yri:^ jMckagis wi*n^ lianilhnl hy it. The 
Excloinge S4'rviri' is in eh urge of no Assi^Atatit ritN.^retary. (Vrns A slier. 

TriK nriiiL^i’ f>p Asnimr\^ trriixtir/ir.T- 

The rioremi of Aiiierjcrtn Ethnology Js uii nmgi-owtU of resiaiitlie?; 
iK'gJiiiiing early in tlic hist^irv of the Inslitolican which lists* from 
tht^ outrr^^t, devoted iiiik'Ii sit lent ion tf* the .Hhnly of die tribi^H of 
Aineri<‘^in Itidisms* It took its fortn thiT>iigh ("’oiigi'cssioiuil 

jtppnspriiilioii in ISTSh sind has itslU^-led si htrge iiiusPimt of ilntsi 
relating to the liobitj^ siiid costoms* the laws, the religriins, the hnv- 
gtnigi-s* and the physical cl ilijiicI eristics of the sdnirigines {>£ this 
crpiitiiieiit. Tt has [nsblished str* repoiTs siiid 31 iaslletiris, suul has 
a givsit smionnt of inijiiiidbhed msiteristL inctiuliisg hundreds of 
viMsihtibries, Hesi<les didiig a i‘{insidcnilple uniuiuit of areiundogii^sil 
work, it Iijis nnule iiii|Kk]'4ant udJilions to knowleiige^ iitid Jilsti 
in vii I liable rollc^'tious, I’he Dim-tor of the Thi resin of Ainerinjii 
Ethnology* fi-om its ioi^eiition to l!H)i, was Maj, J, W* EowelU wlm 
has Iktu Mt(t^**vltsl ns I'liiif by W. H, iTobiies. 

Asnsoeil VSK .Ui IIHSEKV ATOK Vh 

1'he Astropliyslcal Otisi'iwntory was t^tnblishetl in 1800 end lins 
lunm iiiKlcr tlie immediate dii-ivtion of ifr, S, l\ Langley, who here 
wiitiniiHl i*esesirc]ii^ imndonsly U*giin sit the Allegheny OIxsiM'Vjiiory. 
The>e iinestignitions of solar nidiation^i inude possible by Mr. l^ang- 
ley^s invention of the Ixslorneter, lon’e resulted in tlie piTHliiction of n 
eompiete mail by an niitoiiintic and silTHoIiitely trustwoithy |>rocesH 
which shows sit the nnknow ti o^gioii or inTisii>le sjtcctnini tin- lines 
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that r^senibk^ the sa-^jiillctl Fraanhofoi* litu^ in tlm iipijcr spe^lruiiii^ 
The studjr has been t^iK^ciully dipt'Ctetl t* Lliut region of the spectniin 
whieh incindes the greater porlinii of nil tht>^ etit^rg]0:i of tJje ami 
which affwts, thremgli its hesil, the dinnite and the inxip. iLs prei^nl 
ilirector h C. G. Alibot. 

XATrE>KAJ* JGEKHJKIICAL I^\lrl£p 

The National Zoologicnl Park wnii ^taldiaheu by Cojigi-e^ hi l&OO 
for the advanreuieiii of science and the iiisU'iioliou and rt^creation of 
the jHHiplCf and incidentuljy to secure the |irt^siowiiiion of such Amer- 
lean uiuinaU ns were ii[Hai tlie verge of extinction. The park is sit- 
oEited oil Pock Creeks 2 milcH iioj'tli of the center of Wwsliington, niul 
has an urea of 10? acres* It ha utiiply supplied with water,, and its 
surface is of a varicil and pieturcstpic chanicterp The rtdh^*ti<ins 
coniiJi'tse nhoiit l,i40t) aijitiialH* Tlic |iark is in charge of ti snjH'riu- 
teiidentT Frank Baker, 


Jf()DP:RX TIIFORIES OF ELPX'rRICrTV AXD MATTER.' 




TAlien ono reviews tlio proprt»iK mnde in the deptu'tment of ]>1iyslc3 
wiihin the In^d; ten yenrs, he h struck by the ciniiige which has taken 
plaice iti ihe ftiiulniiicnial hlcas the iinture of chK^tricity 

tnul niidtcr. The chtifi_gi=5 has bi^uj^hl about hi part by rctieureheis 
im the ek-rtric rojiiIiicLivit}^ of gas, niui in fitiil by the [liscovery anil 
study of the phcnontciiu of iHidionrtivity, ft Ik I IjtficvCj fur fnitii 
l)eing till I slice L and we iiiuy well Im* Muiigiiiric nf futiiiv devclopniciits^ 
f)iic point which iipijcars lo-dtiy to Ije delitiitely set ties! U a view of 
atomic structure of electrieily, which giaiH to coiitiriu axul wniiplele 
the idea tlnit wo have long lichl regarding the aioinie stnictiiro of 
iiiaf tert w'hii'h ^.'onstittiles tlic hisis of cheniicaJ llionries. 

At the KLihie time that llie existence of electric atoms. itnJjvisible I>y 
our pix^t^nl nieims of re*4*nre]n apjiears to lie establisltei] wiili cer- 
lainty, the ij|i|>ortunt proiK'^rtioH of these atoms an? also shnw^n* The 
iittans of negative electricity which we call eleiaroiis^ tire foiiml to 
exi.sl in a state, iniiepeiident of all marerial aloms^ and not imv- 
itig any pro[H-rlies in ecimmon with them. In this state tliey 
certain diinensioti::! in space, and are endmeed witli a certain inert 10 ,^ 
w'hicli has suggested ihc idea uf Littril>nting to them a i-tH-responding 
mass. 

Ex|>crjinent-s have shown that their dimensions are very siuall com¬ 
pared with those of muteriiii nmleciik's* and Unit their ma^ is only 
a small fractimu not exetTeding one one-thousandth i^f iJie mass of an 
ntom of hydrogen^i Tht^y show alsii tliai if tlic.w atoms can exist 
isulated^ tht\V may alMt exiirt in all oriKnary nnt^ter^ atitl may la* in 
f^-rtaiii casi^^L emitted by a suli^arK-e Erlich as a metal withuEil iU 
prujierlies Uang changt'd in a manner aptHV'ciiible hy ns. 

If. then^ we consider the eUx^trons as a fnra\ of matter, we are led 

4 TniiiKliiiixt^ tiy iH^noJ fitiiiiai. fmin n^>^vaL> Sck^tiap|ai.% l'':Lrl!i^ ^rie» Xiiii 
nr xol VI, Xovetatw H oiid *^4. latav 

^Oiieuliaf k-eliiR^ of tbe worHe hi aiawral denvered at llie ^>riM,iane^ 

N'ovetuber Gt llXMl, 
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Lo j>iit ihi* di^iKioh of tlion^ liL^yoiid iitniiii^ iiiitl to iitbiiit tlo^ 

n kind id iMclri'moly stnuil piirtielt^, uhlt to ent<?r iiitu (ht? <'oni- 
pot^itioii of Eituiiis, bill itol itet^.^^rily Viy thoir rkpnrtiin? involving 
jitoinie dL^^truvtion. tAKjkinj^ iit it in (his light, ^y^* nfe Ivd to con- 
tiidcr t^vcry atom ns n conipljcmtecl sitnirlnre* nncl lldri siiip[H>Hiti<>ii is 
i\^iulvivil jinslmlilo by Hic croiiijslvxity of iJiv eiiiiir^ion ^spectra ivlijcli 
cfisinirtL^risto (In* diiTcrcnt ntoiiis. We liavc thus n conwi^tinii siifli- 
ciently exavt of llic atoui.^ of iicgiitivv electricity* 

Tl is iit>E lhi» SBinie for positive elcniru^ity, bir u prciii ilisfliihilarity 
tippeurs to cvist 1^1^1*1^11 tile two elect rich ie-^ Positive ek^.^lricity 
iippeiij^ ahvsiys be ftsnml in nninection with matvrml idoms, smd 
we bsive no nHt^iri, tluis bir, to Ih^liwe limt tliey cun \w> sepunited, 
t)iir kiuiwleilgu'^ ivifitive lo nniiliT Ss ulso incrt^nsit^il Ijy sm iuiportaiit 
fact. A new pro|ierty of ninLter Iins becji iliscoveml wb]c:li hii^ tt"^- 
ceivcfl the naiiieof mdioactivity* Undinactivity is the pioii^^rU' wliidi 
tlie atoni-s of certain ^fnhHtonce^ pMissess of shoot iiifr off purtieles, sonic 
of i^bicb Jitive El inii!ss cotjijiaruble Ui thnt of tbe ntauis ibemselves. 
Mhile the othei-s are tlo' electrons. This property, wiiich uniniuni and 
tlioriEmi in a sllgln degTt‘e, has It'd to tlie tlLst^t^very of a new 

cbeiiiieLil eJeiiient. nttULini^ ivIuks.* raduaietivily is very great. Ainong 
the particles esj)t>nei .1 l>v rEoliiiin Lire some which are ejected with 
great velotnEy* and llieir expulsion is iie<t[>m|>anit^l wilb a ciMisiiler- 
aide evolution of lieiLt. A ruiJioaetive biM]e i^'oiistiLiitis Uinn ;i sourer 
nf t'jiergy* 

At'coi'ibiig to the theory which lust accounts for I be phenoinena 
of radlotitlivjlv^ a i^tndLiin jprrp|H>ilion of ibe aloiiis of a i\ntliouctive 
UhIv is tniiisfomied in n given time* with [he prodnetion of atoms 
of lesis iiEfanii' weigh U and in so me cases w ilb the espnlsinu of eUv- 
[IY 1 TLS. Thiff is a theory' of the traiisniiLtaih}n of eletnenls* bnt differs 
fix>rii the i I real us of I lie iilcliefiiisLs in thjtt wn i kudu re oni'selvci^, for 
tile pn^sciO at least, unallile to imitire or int1iienc?t! the tmnsniiitmioin 
Tertaiii facts go Eo sliow lliat nidioaeli VJly apiK-riniiis in a sliglit 
degi'iv lo EiU kinds nf maiter* It may \n\ rhcrefi>re* llnit matter is 
lar fiYPiii l^nag as iinebaiigeidile nr iia-rt ei^^ it was foniicrly thought: 
and is, on ibe 4;^>nlrary. in i^ntiiiiml iraiLsrorniittkm, aUboiigb this 
tmiisfortimlioii i*senjM*sonr notiee by its relalivi> slowness^ 

In the lH*ginintig of the last century (.Vndonib and Amptre 
n^ganliHl esieh of the two kinils of ekx'tricity to lie ii llnid iviider lla^ 
inMiieiii're of tA-ntnil fon^s—n^pubiinn existing I jet ween [lartick^ oi 
the stime tlukl ninl aEtraction Ih^Iwc^si particleii of difTerenl ihiids* 
Bn eh force?! would lie pro port tonal in die electric: charge of the pai- 
ttcleft, and would vary in inverse nitio lo thi^ s*[ijiare of the dislsiiax^ 
tbojii. Starling with Lhrse byiaitkcH^, iiiiJ ex plaining 
suit ably die nliservetl facts mdalive to I he different nature <if eon- 
ducLors and dielectrics, I bey conslrnelcd a very |jerfeet theory of 


:iIODEKX TllEOfdEii OF ELKfTTlIClTV .\^\i JI.VTTEFt. 


105 


cI(»c^rnHratic plienomtinip An ilimry for riiit|mtHi?irii tiinv 

1k! hnilt up V>y nssuniiTt^ thni Ihr' hiw qf nrlint] Ijcdwef^n two riin^- 
iieLicr i ^9 lOisnlntely liki^ llit Ijiw i^f LM:tioii 

)iiirri{?lW Thu flwtriu rurr^^nt wari ru^inlud sit? tin- flnwin^ of an 
olurtrio IliiiO ill ]i ccnuliictor. To c^^titbli.^li n theory of electro-nia/^- 
itutics Etnii elect ro-iiyiuiiiiio ptieiKuneniu it ih necew^nry tu hnn^ in n 
ihiiU law i>f 0 €tioii-at-ii-tli?itunfH' U^tween eIu- inupneiii* poh's* nud 
Oh^ ehn^trii'-eurrent Jiiw of Lsiphin^ AM thi^^ iliE^irit^ ill llsior 
i'litircty im- foiiiuliHl on llit* hi\\< of foJ'i^is iirtiii^iil ti tlif^tsiiiit\hi (MHie 
Ltiiialioti %vitlj I he conception tif t4i=!ilric lliiids. 

Fiinuloy. nlthoti^rh ermtci^jinnirieou^ with tliis slerulopincnt^ hmktHi 
ot th(^ quiL^iion frcun iit ililFen^nl point of view. He did not iMdieve 
in tlie poi^j'ihility or |>ovvci‘ of tictinji-nt-a-distance W^tweeii elecirified 
lK)[ltc?i* jiiid tboii^lit that the fom^ wliicli wvi'e exercist?d Ix^tweeii 
iliehi ri-siilitKl fn>isi teriE:ihjii.H which i-siLLl>lis]nH! tlieiu:^lvefi in 

lUo interVeniiiff ineditiin. Tliox^ chiblie f^.Mxvs t'oriiprise it tensiiui in 
tlie diixx'tioii of llie lilies of fni'tx' niid ti pn^im* ul ri^jlit liiii^les to 
Llieiiu Ill fteebin^ lo >:hi>w the tiimrt iiinijeiKx> of tin* inHlitmi lie xvhs 
leil tci I he dt^kxjvery of tlie inductive janver of ilideetrir?^ iind lii.s 
Iw'lief in the e^^st^nliiii piirt pliiyiHl by I lie tnlervetiin^ wiih 

thus stienjrlheneil. Aecorditi|>” to Fimid3i>\ the snrfure of dniri^eil 
conductors an? to In* regarded as siirfa^oH of M^pajiilion lictivecn 
it^^ions where an elect cie field exists and lields of i:ero iiiielishy* 

llt^ was Htruck hy the liLin’eniiess of tlie etTorts that hud in't'n niadit 
in ri'iiliw ail atisfdiiU^ cliiir^c ‘4 iiinl eh^arie chsir^n?s ul wav's iip|)euixvl to 
liiin as t]a^ ends of tiling of fiin^ which traverse? the dielectric. 

Mil xwelL ciiptiVdttMl by Lhi* ideas of Fanuliiy* endeuvoi'iai tii ex¬ 
plain llieai ill inathiMiiiitical laiij^niii^'iN Tic ilernonstnited Shat I here 
tlfies not exist In ei iiialhelinincal view any {ncfiiii|ialil>ility lK.'’tW'eeEl 
theories ba.se<l ii|H)ti Ijiws of actJEin-at^a^distance ami Farailay^s theory 
of cniitinnons action; and that by a^isi^nill^ a ri^asoinible value lo 
tin" ten-sioiis iLiid pn'ssiiix^s whiirh Faradiiy ixjiutdvi'd lo exist in I he 
dielectrie, itii idectitistatir thixiry (t>iiid la* CiHistrncHal identical lo 
that whieh is Ejerived froiii the hiw of aciioiniil-a-distEinee, While 
Maxwell 4lo^^s jiot sjMHTify precit^dy the tiiitijiN.* *if clixdricity. lie 
lixaits of it grino'ally iis a lliiiii wdiose dLsplactOiieJit in a Eaiiidnclor 
^ivt*s rise lo u rc'SislatiLv projK^rnoiial to Ihe velocity of ihe Mow^ 
Avhile its displaconicnt in a iliclectric produces nil elastic reaction. In 
31 tlirlcctrie^ di-Hplai'emeiit can only wur 411 tlie time when the field 
changes. One of the essentijil ideas of Maxwell was to crousider the 
ilisplacement of electricity iti the ilieleetric as sin electric currciil to 
which he gives the nuine of currents of displact'ineril.'^ Cummts of 
ilisphicenieiitH, ntfeording lo iMsixwell. lindiiive like imlinary currents, in 
(lie sense that they produce niagiielie fields. Everj^ o|Mm circuit iti a 
i'OiidiJcLorj following the upinioii of Alaxwell, is coiii[xleted by a cur- 
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riHil of rli^pln£?i?n 10111 in tfio liieltrt rio* so that llioro oxist only dosofl 

Tilt- sysiofu of the six diift^iTniial eqnations, eallod iMnx^vdls 
(KjitatioiiH. I>riii^ out in nuitlieinaticul form thr rohitiori wliirh I'xists 
at i^noli [Kilnt of a 11 aUMHiii-iiiii^ii'titj fiolil In^^twoon I lit* ■eiiri'ont of 
dis]iIueomont aiul tha nin^piotio tielsK as woll ns lirtivoon tlir rate of 
i^haiigo uf the iniinrtioii oiiil sIh^ n.^ullin;^ elertrie tiehl. 

Thest'^ |HTfi'<ily syaitiielriail ix^lalSnns sliow tluit all vurintionN of 
all elect rir liohl caOHr it iiia^otio Held, ami vit’tt ¥01-^41, Starting 
from die?^' ei|U]|tions. Maxwell provofi that every |>ertiLrlaition of an 
oleeti'o-ijio^iiofic fielfl slionhl U* |injpiigat<Kl in a VEiiniiiiii, with a 
vclooit^' er|iiai lo (Intt of li^lit in a viicnmn. iiiid he ilmwsa tlie ei>neli!i- 
sioTi (hot the iike<Iium w^Iticli transnuE^ idectnj-nmgiiftic aelions in 
Elie vncmim is the saino ns Uirtt whieh Iraiismils light, aiul tliiit iiglit is 
vvry likely an eliMrlro-inagnelic [jhemaiienoiu This <-oiiceptloti has 
served ns the Ui^lu uf tla‘ eli^elrfi-magnetir llieory of liglit' now ttni^ 
versa I ly acEapleil iik the ix«^ulL of the ex peri inputs of Ilertss and 
nanierons ))hysicists iij>iiii ek^^'tro'inagrielic waves. In the <levelop- 
iiient of the ideas of FaradtL 3 " aiiil Maxwell, u pixfpcnnlenitiiig 
intliienee was atlriliutL^j let the iv'^le of die tlieleclric meiliiinu so that 
little at tent ion was paid for sHmie Mine 10 the jiaUitt- of Ldwtrleity: 
and this <iiLestiou was i^tdeguted to a suhordinute phitv, iind iiwiveil 
only aiL iiidintact interpretation- Then' was Jiii longer die roiic^^ption 
of ehjirp>s of electrieitv hn'idized in a deletiiiiiit^tl legion* nor of a 
tlnid lloTiving E It rough a c‘tHtduel:fir- The ntaiii itiinvptions wait* of 
energy ImadisHnl in die dielmric iiieiliiiiu and the dilTemuial o^piii- 
(itm^ whieh tkieniiiiie the fiehl in the Jiieditim. Kewnt pn>gres^ in 
n^Mivh has hronghl us Imek to n rnort^ eoiierete conception of die 
unturx' rd eleetricil^"* 

The hi^t ioipulse in thk direct ion was the result of invest ignitions 
of electrolysis ami modern theoriin of this phenmiieiioJu It was 
estahlished witii certainty that the jiassage of ek'iftrieilv in the v\ee- 
Iroli le is always ittx'oio|midpd Ijy the lriinsp<u'latioii of matter. Elec¬ 
trolytes are aqueous sroliitions of acids, iitihes. and mineral sidts, or 
llujse IkhIu^ in n fused I’tiudkion. It is now’ admitted that tlie mole- 
cukes of jL dLsHdierl Miiistiiiioe are totally or partially di-s^iattHi 
ill (w'o ions—one ion foriiied hy the metal, or h,vdnigen* iuhI ctnirgrd 
pcisiTively: amalicr formed hy the acid mdieah and chargc>d nega¬ 
tively, M'heri thei-p k set up in the solution an eiedrie held ihe ioua 
move toward thi' electiCHleiS uf wnlniry sigm lr2iJis|joJting iieJ-os.s the 
liqnid their cimrges, ivLidi they give np in the eleetnicles* and 
themselves bcthimie free in a neutral stale* Ions inv, then, the actual 
carripi^ of elei-lrit^ty in roly It's, ami the current i-s a ctnT-ent of 

coovection. It follow's from Faradays Jaws tfmt all moTio^alenl 
ions carry' the same moonnt of cl 1 urge, rj, coriT3sponding to 1.HI.G00 
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cnulDinbt^ |jor ^raiii of Ions, wliilo an 'mti of valone*, n, carries a oliarge 
nq, Tlipne can liot Ix' wna^iveii in an isolated ebarge of 

electricity less than that carried by a nioiiuvalenl atom, snclu for 
e_\aiiiji]tu as hydrogen in the ionic state, llie atomic stnietnrp of 
clectridly is ihcrcfoi-c an iinimHiiate iind necessary conscqucmi? of tbe 
atomic structniv of inatter- 

rt is by no ineaivs rvideni, a ]iriori, that tins conception can Ih^ gen- 
emlilted and that ilic other known ctLses of ct^mUietion are susceptible 
of EiJi ainilogtnis intcr|nTtation: but ibis !^ms to Ih» nsming to [miss. 
Tile study of tbc idtH;trlra] i^otidiictiviyv of gsisc« Inrs UnTowed from 
tbi^ theon- of electt^dysis the idea of chargt^J ioiLv. vcliicles of tln'^ 
ciiri'cnt: ainl the phenomena arc j^it is factor Sly act'tninttHl for Siy tbe 
hy|K)tliesiH tlnit the current in a gas is a current of ennrection. Ibtl 
tbe veil ides t}f the current me not licit! (be satiic as in an clcetndyte. 
It is iK'lieced tliat uii ionized gas glcew rii^e to two ions, of which one 
is that minute tiling which wc call an electron, the other l>elng the 
iviiminder of the iiioleenie deprived of the elect mu. liy ingei lions 
nietlmcLs (he nnmla-r of ions pivM-iit in a given vohiine of gas has 
Ix'en roitiited and tile charge nirranf by each one detcniiined. This 
diiirge is espial to that tTans[Mirteil by an utnin of hydrogen in idw- 
trolysis^ and thus w'e find this presented to ns ihe secuiiil lime jis (he 
siiiallest quantity of tdcclricity whidt ran l>e isohiteth 

Al! the jdicnonieiui of c^^Jllduet^OIt aciuss n gas under tlie infillence of 
dUTereiii ftiriu.s of mdiatton ur in the disnijitivi' discharge at varying 
(iuisiou a[>[M^ai' 1o U* susetqit ib!e ttj <»?tphiiiatloii by tlie theory of die 
ioniiRatinii of g^isc?u 

Atteiiapts hiive la^-n umde to explain file condncliim of mrtaLi in u 
siuiihir way, and it is jinibable ihcit this also may la* i*^uisideit?d a^ a 
riirreht of conviH-tion whose vehicles are the idet-trohs free in the 
metal. Thus vve arrive at die i-onclnsion tJuit eli^Xric currents through 
all forms of inaltcr are ciirrt'nts of t^ennwtinn* or, in other ivords, the 
iiisj>laeiurieius of tdectric charges, iiesidcs this it lias U*en pnned 
tluit any sueli disjjlaeenient givrs rise to a niagiietic tiidd. 

I'lit' e^iiirepiiun of the i^xisteiiee of atoms of electricity wliich is thus 
brought la^foi^* ns in the [dieiioinena of eoiulnctioii pluys an esstui- 
tial [nin in nuMlern tla^>ries of ehnurieity like that of Ijorentn. This 
thetiry retains the fiiudaiuciitul idea of Faraday jiiid Maxwell, ac- 
i’t>rdiiig to which tlit' electriUnagiK^tic aetioiL^ ai‘e always li'ausinitti'il 
fi-om place to place in a contintioiiM iiieiliiiin with a finite veh>city. 
This nuHlhim is the ether of space, and the velocity is the velot*ity 
of light. The laws of variutinn of an electroiiinguetic held iti the 
etlier a lie expressed at each {Miint by the ei|i3ations of Maxwell* and 
the causes which pi-oJnee the dectroniagnctic field are sough! in the 
existeiiee jx»iitive and negative utoms of dectridty and in the 
uidtiuim of diese atoms. We are thus retimdiig to ti eoncejaitin wliieh 
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m'lilk thp ohl idea of two electric'aL oti\y tEiuL we 

^lejirlv tliC* tilniiiur sstjutitiinr lln^se lluitl^i, and we umleJ^land bet¬ 
ter llio jx^latieiL'^ wliirh ir.\i.st IkUwlhmi tJie ntonis of eleetricily aiiil 
matter^ ii relatioti wbsdi ih the moai iinjKirtnnt of tiie piebleiin 

An atom of eletlridty in motion pmltices around itjielf i\n clectro- 
iiiH^rlic Belli wliicii aceompanJes Llie niuveinrju of the purtirks tiiid 
wbirli rejiiivMMits ti iiTtiiJn ^lUiiiitiEy of ener^' who;^ amount h 
pTi'Liler tbc higher the relm-ity of the eliiirgi^l pi-ojertile^ It i ^5 imt 
jKn^ible to iiimai-^ llii^ velo(*ity without the e^jM^nditun'^ of vmtrgy. 
iliilI in csniWpieiit.T the ehnrged projeeliJe h endowed with a 
iiierdu. liL lEirehiiiiiea inertia is it-^d as a nieasnre of the iiuis:?^ lUid we 
may say Unit the atom of elei lricity j>o=?soft?es mass oii lu'enuiit of its 
doirge. Computation shows thut the mass i1ej>einls upon the vehx-ity- 
It remains consnuit wlirti the ve|iM-ity of the pi\ijertile is stiiall (aUiut 
one tiiie-luarulredtli the vehxrSty of light), brii for ineivasing velocities 
it aiignients very rnpidly anti tends lowjird an inliiiite value when the 
vchieity approarhrs that of ligiitj so that tins is li Jiniitiiig veliKEity 
whiefi ran uoi U' jt^aliii^iib 

It may ()e innigined that a group of atoms of electricity, lanh f}Osi- 
live and negative, wdiose tola] cluirgt' is xtyro, pi>?jsi?isses. isevertheless* 
inertia in con-sei|uentT of the constituent eleetrinil diargi^. This 
group uiigiit Ktn’ve p.h a model of a material utonn lliiiH may Ik* 
pru^Kje^Nl a more gi'iieral form of metrluinks Ihaii that enstomarily 
eonshlemS, wliirh is hnsi.al on she ronslaney of mass, Tlie blttn' 
would lie no more tliaii jl first iqipioAtmadon to the triitli, atid holds 
goiwl only for dases of motion where tlie velrjcity is not extreinelv 
great, Preliniinary iittempls have la^ni mmie to exphttn nniv'ersal 
gravitation lietwecn atoms cons^itutetl m alKm" jH'oposed. Alto- 
getlsET these lend towartl an intimaie fEision of the iileii of 

elet^triciiy arnl the idea of inatier, so lluit tlu^se tw'o eiinevpt ions may 
yet lie [irtiiallv identilieiib 

J’liir^ jniopijseii i^aislitniion of the ntoiiis serves as an exix'llent 
fonndaliou for a theory of the rmission of light or radiation by a 
iHHty, Siieh emission may n^gariled as ermsisting of electro-mag- 
netir waves of shor( p-riraL enjitted hy an titom whose eonstituent 
ions are in a state of vibrnlinri. The same alomie slnnitm'e J^rves 
also veiT well in the raw of milhairtive atoms. Tln^sct Jilnms are in 
fata eniiitijig corpuscles.some of wliidi an'electrons, olhers |xisitively 
diarged part ides having a size conipanEhle wdtli tlnit of atoms. 

But we wall not now- f)cnetrute further the dcmniin of tln^f tht'ories* 
but turn rather to examine some of tin* jdieimmena which have si^rvinl 
ns a foumlation for their ileveJojinient. Jt is well known that gasti^i 
in tlieir ortliimr)'^ stale, when exjaj^d to a weak ekattrural held, have 
so Insigniiicant a rondLictibility that tliey are it*^rxled iis iVMnurkably 
gfw^il insulatoi's. lint it is not the saime when the gases are under 
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iho iiiflueiice of cortain oxtdrior li^\ for Oie 

Kuejitfjiai rayif^, for in j^ucli roiicUtions a bocomea conductLng* A 
cliargod clfH‘tit*S4wpc in txmni’citinu with a uictiillic jjlute in nnhitarr 
irirciinistanciiis its cbargt' but slowly- If. liowevei:* a of 

Kwntgcn mys |M‘iictrati.^ the air aroimil the plate* the diR'hurgE 
proceeds rapidly- It tiot iieocivSjiry for the licM'idgan aclually 
to strike the phiti% but Kiifliccs that the nir Im? travi-rsed witliiii n Jis- 
ItniCT' where the electric tIeUI is still seiLSilde. This is shown by con¬ 
straining the lioLaiiji^ni niys to follow n tid>e inijjeiietnihle to rhenii 
and tlius shieldin|5 the phite fnjin tlieir path, so that it is certainly the 
pis which is [iiodiBrd atid hindered conducting. Wo s^iy that the 
gas is ioiiizi‘d, some of its molecules having htK'n d<^^-oiiiposed by the 
rays, ami that each these has given rise to tlie fi^triniitiuii of two 
ioiUH hicien with cr[iial elc^lrie charp*s having op|H>sUc signs. The 
ions are put in luntiipu under the irdltieiicc of the eWtric Held >vith a 
vek>L'if\' which increases with the strenph of the field. If the clec'^ 
lrosi:o|>t'! is rhargiHl |>ositively, the negative ions are drawn towartl 
itntl disi^harge it* while the |x>sitive ions go in the oj^|>risilc din^rtiun 
uiid ncuti^di/ie the eharge found at the e.Klreiuilies of the lines of force 
which ejiiaiiute fnaii the plate- 

If I he gas whicli has Is'fai iijider the infinonoe of the ruy.s is left 
to itself wilhoiit ihr adioti of any ek^ctrir lie hi to move the ions, its 
fundradivity disa]i|Mairs s|jonlancoi]slyj^ and wc say that the ions 
hiivc rc’i'omhljietl lo forjii neutral inukt.'ulps. 

There npiiear to lie iti ihc gits movaWe cluirgvd <^ntcrs. wkich travel 
touELiil the plate of the electroscojw^ Tlu^^ i^titei> tiiav lie liiter- 
re|jteMi| hy means f^f a scrciai of parjtiFiji. The s^criwii sliould not 
ilself lx» cliiirp.Hk Jts may Ix^ t<«ttcd by means of a £^?confl electrosco|>c. 
The |xisilively charged plntc of Uie first electroscope* may now' Ixt 
I’ovcnal wdlli the skrrs^teiT oiitl the UoentguiL mys then allowcil to licL 
for a time. Xogiitivc knus moving toward the charged platp aiy 
ai'ii'sleil by the panilRn. atul they rliargi^ tlie scnx*n nepilively. 
'J'liis tiioy k* vcrifii^l by again hringiiig tlie pai'ullin sciecn iieo.r the 
tiM'ond clectioseopiv 

ft may i?how'ii that urakr tlie action of the Tltxmtgtm rnys the 
nnmU'r of ions produced in a gas Iti a given time is fleHnitely liniitcfl* 

The rate of disi?hargi* of the ^:let.drots:.i>pLi is ineasored by the rate of 
fall of the gokl leaves: ami it increases witli the electric intensity of 
the cliiirgi^ vkS may k* easily iiiiderstood. Therefoit*, the stronp^r the 
elcLiriii field and tho greater the velocily the less is the ehaiice that the 
opposite ions draw togelher* Ihit for a cliiirp Fiiftidciitly greats the 
rate of the disebarp^ no longer de|Mnnls on ike iimcmnt of tlm chargt* 
and not increa-sc as it aiigineniH* rmlerl|it‘«i^ eiremn^staTUTS there 
are no lonp?r any ref^.niiljinationis of ions; Wwy are all utilized for 
conducting the current, w"liich can not exceed what they ean carry. 


no 
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SiiL’h 11 current ib i^uIUmI a ciiri'ont pf i^tunitiozi. It ib {Constant for n 
givtii of railiatibi) incIi?[>enc1eEiL of tin" of thv iilectric 

oliargf. 

An important ililfenfiiiTP sihowi* itNt?lf l»<"ttrofn the pn^perties^ of pofsi- 
ih'e and no^itiro ioiit. TliLs ditFerenro is raisily hy the 

of fkmos. TJiese |jn.ses are ions anti t^imlnctoi'i*^ and tht itp|iroii£:b of 
IkiiiL* proinoti^ the electric <li^'har|^^ Contact with llic fl,iiii<s is not 
neces=yiry. Ii issnJficiciit that ilie souk ai^ prwhiced wittiiii tlic I'Cjrion 
carered by tlio electric tielcL The alt ruction of the charge of tlio 
elt^anfc^rope siil1i<?f??5 to dmw from the danie the ions of tTtjntrary 
wdiieli iieutnilizt' it^ and this phenoiiii-noii takt^ ji]iii^% wliiitc-viT the 
?l^i of the char^^ But an is<^lnti*d ikine plaeeci k^tw'ecn the two 
jilates of a cJjflr^HJ i'otiikiiser inclines toward the ne^ilice tiohl; 
Iicnct^ w’c eoncliide tiait the ihinic in then clnirpHl positively- This 
is (he nepitive ions prodnet^i in the flaTne arc sn^aller and liy 

far more aetive than the pi^sitivo ions, that tliey iiix' more easily 
drawn from the ilaniiMind thus theiv k left \vi(h it on excx^ of pfwU 
tive clectriciT\\ In a colit pis the [positive and nepntive ions hare a 
ticarly cfpnil mobility^ whieli is less than that fotiiid in n wnrm pis. 
Tliey liPt^ ihoiif^ht Lo 1 h‘ in llnscnsc^ formed by the a^r^loiiienition of 
Jiioleciiks jEfixjniK'd by eleetrostatic altraction akait Ihe^ ehaigiHl 
centersn Hie tli>wtiijilarit3' in'twis?!! jxijdlive ami ne^rative ions mani- 
ft^tft itsidf in eertain cases even in llicir formatiiai. This is slunvii^ for 
exiimple, in what is ejiHiHrl (he phenoinenoii of Herl/.: Certain nepi- 
riyely eharp?d metals., sijeh as zine, their elnirp? when ilinminatixl 
hy liltraviolet liglit* bnt if the charge is jxinitive the ilhiiuinalbn pro¬ 
duces no di>nebarge+ It seems to provetl iioav tliat zinc and some 
other ejisily oxidlzabk metals has the pi oj>i*rt.y of sponlanetiufily giving 
off eh^^trniis tinder the iirtion of ii tint violet loys. If the emission ia 
given off in a vacuum the eleeirons are aide to att|uirc a very high 
velotrity in an cleirlric field, and they compm-t theiiLsehes shen like 
llie cathode rays of CrtKjkes tnW, If the c^mis^sion taki"s plaiT in 
ihe tdr nt ortlinar^' pressure (lie electroTis surround themselves witli 
aggloincnitioiis of neiitral mcdmiles, and form ions of Iktie aetivit 3 % 
like those ions which ore fomKHl in the air h}* ihe Hoentgx"ii rays. Bid 
ill either iiis4S the liiseharge is noiirevei^ihle and takes^ plaice onh' if the 
mclnl is negatively chtsrgcsl, for the metal is not able lo emit negutBc 
idectnini^ if the deparliireof (hcin is oiwtntctal by the atlraclion of i\ 
positive charge residing upon the iiietah 

Thiiii we SCO wliy it is that gases intiy tiecomc conductoKS under the 
infliieiite of certain radiations, or of the aimhn^^tion of flames- ft 
has been known for a long time, however* that without any of these 
inllnences a gas can not prevent the passage of eledricity when the 
field Is sufficiently strong. Tlie phenomena of the disniplive dis¬ 
charge, iitclniliiig the si>iirk, the arc, and the brush discharges, have 
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luii^ Wji knov^i iK mid lliey take vuriouL^ und couijjlicflted fornss in 
tilt; air ai diJri;nHit but until m-ently lliey havo U^n vt^iy 

111 lip undei^ti:Hid. Tlir iliinury ttf gitseoiis ions hii?^ thrown u tipw light 
ti[Mm th\s niiiiirier uf ilii^liLirgp. As a of rewnT rmNirrhi?s, llip 

disniplh'e dise-hurges ciiii ln"^ explained liy ns^suniiug tiuit dir^ iorts 
ivliidi I III VP ai^uirprf u i^nffiriont Tplot^iiT iindor ilio iivtion of mi pIpc- 
trir fitdd an> able to net as projet^i jJes* whidu ijoining hi runtuct w ilh 
llie Jiudeeules of gas* ioniKe ihem by ilie hIkm-Ic wliidi they prnduc;'^. 
Negative ioiij^ ai^ nnioli mure ain’t vp ionisi^iiig iigt*iits iliiiu ihe pnsi- 
live ions, nnd ean these etTeets ifi iiiore fwble Jielils. It may 

Ik^ ooneeivei]. then* that the ions lanng i[iuJt][itied by ibe sliin^k of 
(!inst‘ already present, the cumlitetihilit^’^ of the gas U^roines wry 
great when llie field is snffifriently strongs and the ionised gas is then 
luinirifius. 

Thv s.ailicide rny.s whieh are proihiwl when the dii^diarge is made 
to pii^ in a tidie containing a gas nialer low jn-pRsui'e, are the elec¬ 
trons sinil off by the cathrale with a giXMU vehxnty* Siiii'c (liese elec- 
irons jual ihe ]>iisili^'e ions tinve dilTen>til propt^rties, the ilisdnirge 
IiiIh> takes on the wdhknowii dys-syiumelrieal iip|Hutranee* whidi the 
iheoi'v Ilf llie iiitis midily ex|}luhis^ \mi for which tui ullier iuterpiv- 
I at ion has sudleed. 

The llixnitgeu nnys* which are emitted from a Crookt^ liilas aiv*' 
ladievinl to Ih* in ivalilv elect 1*001 agnetic waves W'hnse wave length 
is verj' short. Such waves as these are skip^MisiHl to In? etriiEled hy nii 
electron wdienever it is subjected to an ahmipt accelenition, such as 
is prodncir^L for cxamjile* when the deetmns of 11 metal ai'e put in 
vibration by (lie inipain <if ciilhrali^ 

In arconlaiit^i' w hli what has bin'll saiil* all gasi>s w’hich show them- 
selve.s L-ondiicting in^ntaiii Llie diarjpfcil (vnlers wdiieh ive eall gascniis 
ions* 'rtie pi^estnire of these diargi^<l centers may Im* made evident 
by means of u very curious exiM»rintent* which utiliia^ the pro|>eriy 
which ions have of pmmoting (he comlensfition nf sn[H‘t‘^^l turn ted 
water vaiKir* When the volume of a I'ertain mass of saturated water 
vai'K^r is quickly incit^ased the vapor condenses to the extent to whieli 
it is suj>ei^itnrated* hut if thcstipersatiiralkm is not very gix'at. and if 
llie vessel i%.mtains iki dust, ihere is no noliceahle coiiiIcn:^atiiin at the 
Eiioment of diangtv and the gas remains tnmsparent: hut when the 
gas i^ontaiiis inns the condenwttEon lub^ place reailily— t\mt- is to 
say* with a smaller ex ixi ns ion. (l is easy to ivgiiiate the expansion 
so that there will he no eoiidensulion w hen the gas Is not ioniKeii biu 
on ahiindant condensation if ionized* In die In iter case the con- 
dens*atioti nianifests itself by the fnrjuation of an rqiatine ctond vvhicli 
tills the receptacle. Invcstigaiion of this pheimmenoii has shown 
Lliat the globules of water* which constitute the douih fonn them- 
selvfci ii|iun die ions, each of which serves jim a center fur one of tlieim 
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In^^iitoita es|MTinu^iits ]iiiV4‘ imitlf U p0i^4l>Li' to i-ouiit iho globules 
preiscnt in ji t^ubic ecntiniuttr of doiid uikI t liiis to ubtiiin th? niiiiibeL- 
fsf iom pro^iil in this volume. Hy mensiiring^ in litklilion, the tut;il 
oliiirge of the Uvm uf e?ieh ^ign in ii cubic eentimeler the iinlivuitui] 
nf she ium h iletenniiiiHl^—that Ls to sqiy. the ehar|;:e of li single 
utuiii uf diH[Hrleity. Tln^ ehui’gi* equal to ^lA tiine.'r elwlro- 
jhtatir mils, h\ ortler to show this plieiioinenoii the ^^iis may Iw 
ionized hy llie introdnction of a ^lowin^ platinuin wire, arat it will 
iw riH:opjl/Ffl tfiiit there Is an ener^die ionization of the s^iir- 
miinilin^ tlie hicaiiflesceru Ijody. 

^Ve will now pass to I he essiUktitil facts rcvcJiled by the stiiily of 
rtniio-acti ve suljstam.-e.s, and exariiLne iheiu ft^im the |a>iiit of view uf 
the hy pollans is uf tiie atciuiie tniiiMfornixitjon t>f inatttT* A[ijoSLf( 
the I'ttditiat^tive eleiiaaii.s, sniue iipjwai' tf» 1 k' jau'inanenfly aetive 
{tiiiLEiiiinn thorium, radiniin adiiiium) while others their railio- 
artivily liKle hy lit lie (^Kjlomiiiii). The most [>nwerful represent a- 
live of the |teminrji?TUl3^ rjuliirMictivt': aiilMjiiiri^s \s rodiiim. Aecoii:!- 
ing to tike ihetH-y of tr puls for nut I ion this sidkjjtaiuje oIiho^h very 
shnviy. so iLiat n ^nven mtt55S of rudiiuii wunUl hailf its weight 
only in several ihoEisiiud ys^ars. ConseejiieiUly the qiiuiitiLy of rEolium 
whidi tlis'apjM.^nrs fi\un a grnni of this snlistainee in an hour ii* 
alisuhttely iiutci^s;ibk to c3^|HTiment^ t1owi*vei% a ^Eini of radium 
tlist^n^ni^sT each lionr aUjiiL liHl eiilories of heal. To t Ekm eive how 
eJkumiotis this di^?Tiini|feiiient heat is* we rtanark that iluring the 
life allrthutahle to iiidiii]n the coinpleie tran^fornnition of ii p-um uf 
this siiiistance wotild prodiiee tis inueh heat m the combnstioti cjf a 
ton of finil. Tike trajLsforination of ratliijin. them if ininsfuriiuitEon 
there Us is not to U* I'c^anled us an urtliiiar^- chemical reaction, for 
the ifiiLinrily uf heat involved is of u far higher urEler, One Jh led lu 
conceive* ndher, that the atoms themselves an* tnmsforikaaL for the 
quant iiii«^ of energy luu in play in tlic formalioik of atoms are 
pnkliEi I Ay I'nn id dera 1 ile. 

Iridi^td* the idienumenu of ladioiirtivitT Itas ti palpably otnjiiic 
eh Ji racier which w^as^ hr^o light to light in the iK^ginniTig uf ri^*ari.*hps 
on the subject It wsf: pn*cLs4dy tlie ahHoliite conviclion that we wen? 
dcjiliijg w ith an atomic pheiiEimenoii which led 1[. Cuiic mu] me to 
the d1si;:overy of radium. If iho nnlioaetivity ceiii not Ikt? ss*panitccl 
from the Litom it k very diOiciilL to tsimceive anything but the atom 
itself iiivolvLsI in the tra ns forma Horn 

The eth^rts prtKhicFrd by mdinm are verj’ powerful rotisidering 
how’ small is the quantity of this suhstancTC nt disixte^il for experi- 
menL^ I'here is ei spoiitancons and coni in nous emission of rays^ 
aikalogoiis to those which we know' an^ |}rodiiced hy im^ans of an 
inditctinn ttd] in a Grookt*s tube* and ihesii rays produce ioniziition 
of gas In the same inunner. Ihey art ublcj for CNainpIei to pi'oduce 
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tlif nipiil distil El rfti* of mi tlti-tTiiseojit* The? tiior"i' of (he I'liys 
so g^eal that the iliseJiar^ is (mwliK'tnl -tveii atro^ a thick tiittflllio 
scrteii, for tin? niysciiii (ravrrT^' siiHi ii serwn* 

.'^ome of the mys conipriirfo ol^ctrificNl pnrlicltii^ wirh Terr 

^vnt vtloeily. ^^oiiio art' char^'^'tl juisitiveiy. and tlii'ir fliincnsums 
art? t:oiijptirjiblc? witii (Lioso of Eitoins; whilt ollu^r?^ ht^s nt^ilivc? olto 
imtiirf, whoso tioctrk duir;2o may Ijo shown hy <lirGt:L osperiinants. 
A^-Uuittiiifr ihat eiII Ihoso projeclilts como from tht atoms of radium 
thomsolves, it is dilTiciilt to avoid thr i‘onclosion that tlio dopsirtuni 
of a positive pariicir must iircc^akiriiy niuso a niodijictitiofi of thr 
atom W"hic]i rxjjoLs it^ 

Amorij^ tin? rliTlrons cniiltril tlirn" art' some velocity is enor¬ 

mous, mul is in fart no tesa than niiirdruths the velocity of lifjrliL 
It lias lieeti foitiid that the of these projertilGs (which are the 

iiiosl rapid that we know of) is grt^ater than that of slo^ve^-^il.o%'in;^ 
electrons, anti this iTsnlt may Ix' tsinsiderod as a confirmation of the 
llieory tictrordin^ to which the mnsa of an electron is rt-^arded ns the 
result of elect ni-ma^ictic pheiiOmeiiiL. 

The energy of the jTi3'Sof radium is also iiiuiiiresiiHl b)'Their capacity 
for excitiog the liiniiiiosity of various pluj^plioiYist^enl sulisiaiii^, 
Itadinm suits are, iiideed, tliemseivcs Imiiinuiis^ uml the light is 
readily visible in certain conditions. 

lien* lire nrnv a new series of fact-S which an? inter[jitrled by the 
theory of radio-net ivc t cans format ion. lladitim ilisciiga^es continn- 
oiisk a sulistanco which Ix^liaves like a gasi^fins nidlo-tictive mateiiah 
ziiid wbieh has rntnccd the nume Eif /Ac Air which Iieis 

Is’cii in coiiliicrl with ]i soliilion of railinm salts is diargi^d wdtii tlie 
eniLiiiutioiu and may he diitwn aw'u v and stuilied. Air LSMilaituiig the 
einanarion k strongly (xmilncting. A si^ahal glnsi tiilie in wliicli the 
emnnation has Imhui ini prisoned acts on the mitsiilo like a niiliuiKlive 
s^ll>^;tnnc1.^ ami is able, for example, to diseliargt^ an electrossaija". 
^\liEm the eiminittion is draivii into a Ihisk couiaining zinc sulphide, 
the hitter lM?(s:>nies lumiiious. Tlie emanation is an nnstnblc ga-s and 
spniitiinetinsly dli^appears^ even fi-om a sealed glass lalx"* at a rate in 
iiccord with a strict law\ hy whidi ei given t|niintiL3' of omurnition 
diminiHlics liv lialf in about four days. The emamuiun [hiss<*^*c!s 
the piofK'rty of itiipalling radicaictivity to all the bodies in contact 
with it, and sneb hudteft are said to jiossefifi indncisl rEnlio-activity. 
TTere is ii (nla^ of glass which did contain emanation, lint cunt a ins 
it on longer^ for it Inis Wii purged hy a current of iiir; nevertheless 
this tiilx' cuiitinnes to act an a nulioactive lm\y\ and is able to dLs- 
charge an electroscope, lint this induced rmlinactivity h even less 
durable than the emanation; it d]sap{>ears spontaneously and cliinin- 
ishes by half in a half hour. 


Jiw lim - H 
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In llio theoiT of lUnniic tninsfoninUHJii tlic f^injiinilion of miliiiiii 
is ilio lifSt pnHiuct of i1isiiitejirrttti{}ii mul is irsiiisforincii iti turn, 
'rin- Lritlfji^iiii niilioui'tivity to wliu-li il rise is Lonsitkrerl m due 

tu u sdliil rdiltuucLivo uiuLerJul, wliicb roMjlts from llLe IniDsforinntiou 
of (lie mdiniii oiuiinalioiL Thm* ililfcmnl ruilioartivo nmteriiils urc 
ill 1 1 10 iinliK-oJ wliidi efnistitiito tlin'e 

5iiL'cessivo tonn^ of (ho tninsfuninithm* Kudi transforms thin nlt« 

iiecompnniHl liy (ho omission of rays, iiml (hcrxfiolkil [lartidoH uro 
also onimtod uinciiij^ tho prrMliicLSp 

Inrluc'ed radiorirtiiritT dcjts null disapiieiir tx>iu]>ielely; Iml tliort 
nniifiirLS nfhu' tin? hipi^^ of o day i\ Tf?ry fetdilo n^siduo which iiersiEts 
in part for years, uikI which is tNdieved to Ix^ LiLi.iding new loriu^i to the 
stTies of siictr's.Hive iransfomuiMinis, 

A jjew fill I of ^^' 11 1 inton'st Inn* ^ dw isnpport of the theory 
of tho trnnstiiiitaliun ivf miHoiidive :<lf-t]inci?s^ and has^ itidml^ iinido 
it almost iiidisianjs^dilo. It Inn in^n [inmMl that niiHnni, a |>er- 
friuly ilidinite L-heinirul dene iit, prodiicx^ nintlmuilly anoihiT prr- 
fi?t^Lly tIoHiiitn dieiniral t4nnietn« hetiiiin (RatiiMiy and 8cKh|y}« ft 
i£4 nidnitlLrd that hdinm is orii? of (hi? iJjvHliiets of the disintegration 
of the atom td nidinm. and it ii4 noteworthy that helium ocrurs in 
all the nulinm-lK^iiriiifT iiiioemli^ 

Tin- theory of tlie rtirlionctive tr3insfortiiatic>]| lia^ Ijeen oxlended 
to [ill the nnlioactive iKalies, and investigations have Ixani unide to 
iletenniiie if the nidioartiAe suliHtJuiiies lien'tofiire ciinsiilereii as de- 
nierits an* not to Ix^ derived from one uiiuther. The origin of nidiiim 
itsidf has sought in uniniunL It is well known that nuUmu in 
luittid in iJie uranimii-laairing ininernls^ and it npix-afs from ri^nir 
resi-andies (hat (he pn^pnrtion iMHwisai the qnantilii^ of radium and 
nraniuiu is the sinnn in all these niinenili^ tJrantnin nuiy^ lhen« Ix^ 
thought nf as a niolher Mihstainy^ wbidx ilisintegrates with exti-rme 
slow ni*sM^ giving plu<t? to ihe priHiaetion of iiKlium and tin? |ii'odiirts 
which succeetl it. !t a[i|xairs also to !x? jmihnhle that I lie last term 
of the 1 ‘adioaeiive series is polonhini. It may be n^eiilltKl tlnil un\- 
nium w'Hs the sulistuiice in which Lht^ projx'rly of radioactivity was 
discovered by il. Ikeif 1101x4. and poloniuiii is tho first new snhstaiico 
which was disi'^ivere^l l»y the aid of ihe |ihenonieiion of niclio^iotivity, 
A series of analiigoils ofUisiderations has lax-n i^tubltshvil foi' an¬ 
other radioactive snhstiiniT—tliorinm. In this ciise thorium as a 
prim ary sulistanw ginje rates radifi-lhorinnn a substance recently dis- 
eovenal, which gives ri^s? to the giiseotis radioaetive emanation of 
(horium and varinus products of radioactivity indiuxal by tliiscmana- 
(ioEu Actinium aUo place to a series of tiiin.sformat ions simi¬ 
lar |o those of ihoriujia and it, like rudiiniK proihices hl^lillm. 

All the nnlioactivi* std^tinN'es wdikh have Ix^en studied sofncimtlv 
from the point of view of their disintegration follow a laiv of liecreas- 
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iri^f pru^ressiun, tlianielpriitcil by n count aiU rnpftlcii'iit. 71iis twfli- 

eient niiaY \tQ dffinc*d as the time reqinml the ttiiniiiution of ih^ 

activity l\v half* 'Hicsp constnnts apiK^nr to Iw indo|ie!nient of the 

LTHiJitions of cxix^riment. are cliiiracteristic of tlic siihstrinL-t! io which 

I hey opix'rtaiiu ujid sec-m to be capable of fixiiiff mi absolLitu nctilc of 

time, Thun; the eman^itiori of nidinm dimininhta by half hi ulioiit 

four flavs. while that of choriiim ilimininhc^} bv half ia about one 
• » 

minutCt iimi that of actiiiiimi in alwut four sccoikIh, 

I have tili'catdY Htatvd that the radioactivity is a genei^al property of 
matter. If the theory of radioactive traa-'«=fip™ation continues to 
iiLspire a j^rowinfr i!efjin?e of ciHiriilcnris S* '■^ iH iTisult in an im[X)rrant 
cronseiiuence for ^‘olo^-, ami will lead to a caix^fal study of the pro¬ 
portions itt the eleuLcnts occiiriinff in rocks, with a view to deduce 
their relative 

It in jihiin that the hypolliesis of radioactive transforniatinn is 
wtII adapted to the pnwrst state of t!ic sciriiet' of radioiirlivilv* 
It Was aoioii^ ilmn*' piojatt^al by Curie and myself at llie 

of our reweandnw on lailloartivity: ^ but it lias rcceivetl its 
develf^pmeiit by Rutherford and SrMldv, to whom it hi foi- 
this iTcastin generally attriloited. It to me* hoivever^ I letter 

not tij leiive the domain of denionstrattal facts* and no! to lase 
of other exjilaioiiiouK of ntdiom-tivity whu‘h have lieen propt^s^^Nh 
I'hc actual state i»f (lie Hc.rii'ueft ihws nut set^iu to me far eiioa^li 
iiilviiiiccd to w'urt^Jii tv positivi^ <'tpnc1usi{iu. 

Ill closiii^L ihe ^'iieral iingairtujuv t>f the iihcnomciin icf nidio- 
nctivity may Im» iTnitlnl. h'or physics the rail inactive siihstatut^ 
ixpiiHLiiiUe II iieW' impli ment of re^earcJi iti consiy|neiice of the mys 
they emit, and tliey have actively coiitriliTJted to tlie rleveliipineut 
cpf I lie tht'^iry of (he condiulum of ^is and i>f the nature of the 
eU‘t‘tr»n. liy their oiimcrous i-hi'inicaJ anii jiliysiolo^ical effects, 
aTiil (heir |iossiliIe inffiieruY im nii'tixirolojii'^ (hi*st* Kiilistaiuv^ extend 
their sphe(T of action in the doimiiu of all the siof nature: and 
it is prolaiblc (hat llieir ini|Kirtauce for the development of Hideni-i* 
will (JO on Jiicrtausin^f, I'^iimUy, it iuis Invn shown tliat there is 
nolhin^r alxsiml in supposing that (lie energy- wt reiTive froui the 
son may la^ in part* or even in uaal, due to the juu-ieiiire of radio- 
aclive iHhlios wliicli it may miitairi* 

<fS(iiti^ f !iir(ie JU-viie iWet f4'lciii^^ Jnpiuirjr nml Hevut* e$c-(cio 

tEatjaun Jaly JLuju, 
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Ill I>eiH?mlw^r| lWi>. Eclnt^rJ'i Uituli' liis Hr^it c:DmihimH*Htinn ri'g^ird- 
in|^ tlio X-niys to tin? pliysU!Eil intHlitriil s<K.'ii!ty in ^^*trly 

in l8iK? IJof^norol siiliniittetl to tlie Amdejiiy in PariFt a tn^iiti^ie ifi 
w! I loll it vYtiM uiithoritiitivrJy itiiiiuuiioed that hp ft|j<o hafl dispovei'ttl 
a spcdi'-s of ntys not less w underfill:. iiii.iiid1j% tlioso piintU^d Uy lim 
racl l v-i? si i list ainvs. 

A decudv oiilr !m« poaspd amee thon, hut a dc?padc so fniit fill in the 
discovery of new fiicts^ so nulirully rrvoliJtionistiai^ opinions nod 
views niEiiTitained for n oeiitiiry smil uppiimirly iinassitilsihk^ oiiii 
siid^lviil}' lighting up f<»r us regions hitherto jdiroiidi'd in drejjpst 
ohstrurity. that afiotlier like it mil hiirJly be |Hniited out in the iiistory 
of physirs, A III! sinm it is i nrumlx^nt on me to-^Lla>^ afler tJve old 
ucnilemic custoun to enter in>on the ofiieo of i>ixuT!t'lor witli a short 
a<ldii?ss rtdaling to niy special depailinem of r»?soarrh. I feel tliiit T 
tran elioost;? no more fitting thenit* tliun radioai'tivity, I lielieve tliat 
nut only the remtit pheouJikenti in lliis field, hut also the atteiopts at 
their expiiinatinn and a statement of the new views which now obtain 
rtganliijg the const it lit ion of matter^ will prove such as to arouse 
iriten*st far l>eyond the eirele of tiiose eoncemetl iiiainly witli physical 
scienm. 

In hLs Rrsl liwitise on the X-rays^ Rdnlgen di'ew attention to the 
fact that they ]jrcK!eedetl from those [uirLs of the Ruiitgen lubes 
where I lie glass, inider ihe iiilliience of the Jiiii pinging eutlioile i^iys^ 
showed I lie iiiust ftuurestvnee. It tlu^ri^fuii^ seemed [xussible I hat the 
existenm tjf these niysterious rays was in soinr tvay ile|HHnletit on 
previously aet|uirrd fluoi^eseeiJoe, ntid iiiuny physieLsts tried to ascer- 

■ Tmui^Jatts], lny jH-ruiLsston, from lUtleii, ^cluilteii la ilor KiiusMiiid Ft^tlmlle 
IIlu lU ^liil l} 4 n^ tk^i dvr OfTeatUcheii Keler der €lxTp£alhi" <Jes l^rarebiuratn tier 
Ualvpiultnt Freiburi; L Hr. -rno ileio aOliil^teiiileii I'roreklor Pmf. Ur, Thet!>clor 
Axenfe]<l and deal aolretenden T*rt^n‘klor tleli, lOjifnit Pro! Dr. FrtiiOi Hfniiiteiit, 
FreUmr^ I. Br. ums^ei^ULtA-BueMraekercl U. Uoeliieutlier^ lOOft pp. tfI- 03 . 
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tain with the weU-known Biilmaii] clyeN* which l>t?CTiric Iiiitiinoiiu 
after Gxposuix^ to die li^lit. if rt^uUii cniiltl lae i^ibtritried re<»emh1ijijf 
tlicjsi* with a Rojit^eii rnlir* 

Siiiiilnr iittciiipiA liy the Fn^itdi jphysidsl^ Kenri Beei|ucTeL Averts 
crowned with in an nncxi^i'^'lert rJimHioiu He cx[>iksiHl a 

uraniiini to the ii^ht^ end thcji |>kiitj^ it in a diirk rntini nn a 
ph^Ho||^^i^>hic jdtite ctivim^l w ith oiKique iiajjer he tleriiuni^lriite<l the 
actum of UifeiHe rays on the plate ihmi^fh the pnj>er. thin :iheeEd of 
inetaL etc. liiU the aiul suiii^ht-frar rr'-Jiition fpf the rny^ to 

tlie preA'ioiis ttnoreiii.-eTitv aveis iioL evident, foi- lieerniiTcl tihtained pre-' 
ciscly the same results Avitli ijz^-painitiuiei <if niiiiiiiim which had not 
only not- lui+viimsly e\p(^'d dliwlly to the H^ht Ijili Inul jjur- 
[josidy beeiii ke|iL sonictinie u\ darkness; and could lliorefore tlisjilay no 
-Stored-up luiiiinesL'encc. lie hath ht>waver. dist^oA’^enMl tlie niiiriiiiiu 
or Beequertd rays. Prof. (\ t\ 8clituidL« in FrhiniEen^ nfrerAvards 
ohtniniMl .smiihir rc.sidts Via" ex[jeriun'ntri Avitli thoidutii iind its com- 
[Kuiiubi, iiiiil thiLH laH:a]ne the tlibk^oveivi- nf ihe tlu>rimn r;t3's. 

Al Ih^eiplends Madame l^irie niidertiKik n j^'sienutlic 

invoLi^mtion of all the tdieiuicid tdeiiionts: and esLablhThcd the fact 
llnil Avith nolle of iheiii, excepting ni'aniuin and thoiiniii, njiild an 
nppj-fcitihle eirei-t iudifating rays l)e oblLtiriCil Avilh her iijipaniiiiH^ 
(hi the utiicr Ihanil, she found that miiiiy of the inineriilsi investigiitetl 
showed notitT-ahle ociioii in this direeliom '['he fmn llnii a few of 
dieu]. the nninimn phchhleiitle, for e-\[iiii]jle, from Jtjaehimsthnl, 
Bohemhu eiiiiEled mys ilireu <»r four liiiic^ slroiiger iLiiin iliixse of 
pore iiiitnEiLiiL and which could not theiv'foi'c U* iinnouiHxsl eis 
tiraniiini rayn, led her to HiipiKise tiiat in eIo- pitchhjemle ilMetf^ upsin. 
from tlie Liraiiinm. thm- must exist a still more jujAvcrfid rnslioactive 
sidistance. It is a in tit ter of |■^^c■o^tl how, in this researtdi^ AThich 
might serve as a mn4leL for such work^ she and her hiLshaial. so so^m 
afterwanls to Ukhc his life by a deplomble iUMUiIeiiU sticmHleil in 
tracing tills siipiHiHcil siil>ritnn{-e timix^ iiiul more accan ately. Eiiid (inally 
ill nhtaiiiing it ptim Mndaiiie C^uiie tlnis f>ecaiiie (be iliscoveivr of 
FiidiiiiUf El neiv cleiiieiit po^sst'sstsl of Avninlcrful* of fabulous qualities. 

Jk-siiles MadjLiiie Curie iio other inve^tioiihir l>iit Proh^ssfH' 
Th'!iunsi::liweig, so far as I kiioAv% has yel suct'ct^Ied in obtaining jniin^ 
iiidinni. d'lie diilicidty ni n^ndneting ihis ri*Hstreh Avill 1h- nppn"- 
riaUHl Avhen ] rt^fer to the fiicl ihal out of a carload of piudiblenile 
from JnachhnsthaU the most ridi in iiidliim of any riialerial far 
known, Mucinme Curie secnml in all hut one-fourth of n gi-ani of 
niiditim chlnride. <bit of a nuiss of tiKKi kilogi^iiiis to maire its 
four-millionth pan. in n sulistaitce eACiily diffiLsed through it, is ii 
record of chemical iitinlysis which surpas!i?e5j a hiiiidmlfold nil pn*- 
A'ious Avork of the kind^ and succesa in thi^ attempt became po^ihlo 
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only bteaiisc the for the exceptional 

qiMlil}' of radioiicltvity, 

A rad hi in c ryt-itol emits tliroe ditToivnt ty^ies of radio tioHt whidi, 
Hrt Kii^p-stwl by Kilt her foitL one of tlie inosl stioi^essfiil investigators 
in tlie dun lain of rtoli^^nclivitv, have l>een dosi ignited os and y 
r4yH, The existent' uf tliese rays can not be directly [jerceived by 
any of the senses: wr are only indii'eetly made awttre of their pres- 
eiic'e by the phosjslHH^'sciHitii which they excite^ by their action on a 
photo^aphi(‘ pfiite^ and by the elwtricol eoiidorliviLy wdiicli they 
arouse in the iitJiio;^|jboi'c and in the 

When we hiH' ii radinni erj^stal sliinin^ like a i^doww'onii in a 
clarkcned rrann. it is Ik^eEinse the eryhlal itself hns l:ieen excitetl to 
llu<jix>secnce by the rayts exactly as u Udntgtiii screen or the Sidot^ 
lik'iide can Im' Eiiadc IhioiH^ceuI by the saiive iiieans. Tim sensation 
of li^ht e_\|jcrjciieed when the crystiil is laid tin the temple or on 
the elreHHJ eye is due to the fart ihat every pari of the eye iLself, and 
espi^ialJy the lens. Ijcooine^ Iniiiiiiesi'etit iiiuler tJie inlliieriC'e of iho 
radiutii rays, 

Tlie iiKist iiiipni'Uint pro|aM’Ly iliscriiveivd in the inv^^tij^itioii of 
radioactivity is the |j^nver of the rciys to n^inier die nniifisiplh're nntl 
the which are generally ^cmwI insuhitors^ eleitrienilly roii- 

Ehictive. [f vve charge an insidaleil IhhIv like the Ij^iII of a gold 
leaf elee(nis(roj]€- with ekrtricity it will 3 h^ an hour or iiioiv l)efoi%5 
wu ran dek'ct iiiiy ditniniitinn of the charge hy die sligiUraf diver- 
genet' of the goUl leaf: iait if we bring ii ntdiiun prepii ration iiit<i 
the vieiiijLy of ihc inrilniniciit the leaves suddenly tadlapse and the 
elect rival ehargt' disapjMairs nhiiost insLuntly. ff iiistead uf the 
olivetrfirw-o|H‘ we take ulsi' of oiir liighly sensitive tdivtroineters* wo 
have a iikkIc of OKiwriinent. n dioiiHiiiul tiineji more siUfsilive to the 
slightest iviiKx^ of radioactivity than any oilier known nicthiMl of 
physical and rheinical aiialy,^is. This appnrattis, wilh die helpful 
aid of photography, has (icen of vast use in determining the direc¬ 
tion of the a. and y rays, and have ihuH adiled mateniiUy to our 
knowledge of die? stib]*>ct. 

The ^ raj^s acd like jjositively chargetl I.MjiJies of the size of llu? 
eheini^uil atom wliiirh are pnijtHded fwin iiidiniu wilh I he greatest 
veloidly. They are so slightly |>enelraliiig doit a hIun'I of [I!I|ht is 
iiiifiervioiis lo iheiUt sii^d dn^y aiv iilisnrlmd by a layer tif air it few 
ran ti Hint ers tliielcH 

The p rays an' iiegafi\ ely chiit geiS I Holies, w lui h in every regard 
resemble die ratiiCH.le inys prodnrad in a vaeiniin tiilw when oil 
elratric charge is K'Ut ttirongJi it. llicse rays have Ixscoiiie widely 
known from the fact diat rlie lluntgeii rays orighiata at the point 
where the cathode rays meet with an obstade* 
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"^I bo y ruys urc- ttnulngoiis lo iht* luo^i jwL'iielriiting X-ni3'=3j mul 
ixv.t on :i jjiiotri^iiiphiu plute liiicJ Koiil-^eo tlirougli u alu^l of 

Ifud 10 oin. thick. x\huiy <ilfcii‘rvLilum:^ indicntt thiit the y 
orii^jinito throii^^li the ^ in the Tinine wiiy uh tin*: Konlgi>n 

throLijLfli the euthoLb ruys. 

Ilk nidioiH ue liiivo imt only jin everhisLin^ lump^ u foiintsiin of 
light ^^hiiiitig iluy iimi night, hiH in tlih iiiysleriikijs sulistnneG ^\Q 
have tils^n n ^fiove whlcrlii i.^>iistiintly i-adiJiLe-s wonntli wiihoiH Ini ring 
Lkh/ii iL^df lieiiteii. A gram of ruiliniik protliiLt^ 100 gniin-ciilorieH 
lioiir. A kilogntui of nulimn wnuki xyann n rocpm^ anO if we 
shoiihl Weigh mir ^upphv of fnel at the end of tlie winter we shoiihl 
find it to lie still n kilogiiiin iim] jitill giving out the ?^iiue amount of 
warmth* An adiumihle way of hentritg^ one would thinks hut not 
cheap lifter alh for ei kilogi-ani of mdiiitn. if it eonld Ite proci^reth 
would cost lhtK(KHX(KK) iiiurkH, iihonl $2r^tW}O,U00. Kveii if one liiid 
like iiitmey* KUeh ei mode of lieEitiiig coEiltl not he jkElopled oit aecoiint 
of the ikiiKioii^ efh^^t of stich a (piantit^' of radiiiju, vvliich if left 
iiitcoveixil ill u ivjoiu would ile^ilruy all life there within twent 3 -four 
hour^?. Ill i5pite tpf every pm^nutioii, itlVe.slig^lto^^^ who Ikove worked 
with mdiuto have ^iilfemt froin iilitsee.ssi*^ iiiuE ihe like, whmh prove 
n iiiiirkably diUitiilt to heal If the ficiger U Jield for o few miiiulefj 
over 2i> to 3t) nig. of radium the skin Ls intlamed tkiid jwels otT in 
from eight lo fouttHUi thivs. 'rhese exi>tTieiiei*s have given rise to 
the idea that the radium rays migid Ix' u.^ai in the liejiniieiit of 
maligmint luniors—that is, hijjiist aiifl enrcinEinia—hut it ht as vet 
impossible to say whetliiT or ntH the^s* awful seeurges of hmuaiiitv' 
may l)e siictresHfully iroatecl in this way. 

It is not, however* improLiable that the healing pcpwer of radiEiiii 
lias cfpiitribiited for eeiitnries to Uii? aid of inankind, a>, i^seareh luis 
provecl that alJ naltinil springs eoiilain nuiiniu enmnations, and that 
die i|EJ!Lniitv' is in (he well-know'ii liealitig^ (heniial spring?^* 

This may Ih" a mere <-cdneiEleiifr. hut die established fart that ihe 
healing [nnvi^T is giijater iti the watei’s whieli j>ossess the gnatest 
a mourn rd raiiitwielivit favors the tlscxny ui i'uuse and etfeetv as dttes 
die faet that diesi- wjitei-s w hen nii ried to a ilistaiiee \o^. something 
of their eorative power and dieir Jnidiosiclivity at the same time, 
Sivamp and fango earlh juisse^fs a imt iuE'ousideruble qimntify of 
radium, wliieli ajkpiuxoitly indicates Ihat the tniradve |w>wer of baths 
of lids s^jrl is in proptirtion to ibeir mdioaetivity. 

Kimv all springs radioEirtiviti^ und trjnws of the same prop¬ 

erl}’ 01^ found ill siihterraiieai] stru^ams, wi* must rtruw the astonishuig 
eunelusion lliEit this rcunarkuhEe element is wiilEdy distributed thL^[>llgh- 
oiit the interhkrof the eurtln uu eleineni of whose existent^ no one hud 
a suspicion a dwide ago. him] of which tijj to this lime we have lu^en 
able to i^late only the most inJmitesimal quandtie^jj hardly moto 
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tliuh Ji l^oiii ill nil. When vve c^iiiiiifler iili?o tliiit mdium constaiUly 
fH-ocliicc-s heat, tho ijiiention in fcirced u|H»n us wlietliar this stom of 
lieiH hiiJf not nlreiidy iiluyod Ati inipot-tniit [lart in tins con f?t it lit ion 
of the wirth. imii wlictlii'i’ it may not now do so, Iiidtaxl, we iiiav 
ask I lie Ktill more as^onbhinji' quest iuii, whetlior heat priMlaction l>y 
the iiieaiiH of mdium miiy not Ijc coimidf‘n!i| in ixiiiiiection with the 
jieut of the iqin on ii'liich nil ]ife nii our ftloln* dcjicnds. 

1 f w’e ootnliiric t lie fviint-Laplaixi h_vpntliesis of the origin of our snii 
system with the principle of energy, we iviteli the I'niicliisitm, jis 
nclniholtz litissliuwh, tliat the exisiingsupply of heut in the sun iiiny 
Inive iirisen from ttie jn-(xx>s!i of eontniction. through which it was 
formed in the fwginiiing out of chaolie niiisses of nebuhe. and tlait 
the continued i-uJJtitioii of heat hy (he sun is cmised hr tJie now 
slower hut still [ii'ogn'ssive eoiilraetion of tiie smi’u iiisiss. It is evi¬ 
dent tliiit if the existenl amount of radium jiroduetis such eiioriiioiis 
qiiuiitities of heat, we imisl suppose the piiicf^s of ecuil met ion to iiave 
jn-occedeil ttirn^sjiondingly slyiver, and we nniy therefore assume a 
nmch longer existciuv than hemtofm-e supposed, in the past as well 
as in the future, for Imth tlie sun ami the enrtU. n conclusion whieli 
agrws %vilh the vast peritxls of geologic development estiiidished by 
quite dilTcrent fails and injsea relies. Still tins and similar quest inns 
to whieh tlie duicoverv of nnlioactivity lin<« given rise must nmiain in 
alwvunce so long the chief pmblein. whence does rudliinj derive 
hs emitted imergy, rainaiiw unsolved. We have imsi^rieil llml a crysi- 
tal of it eonsluntly emits «. jff. and y raysj eiin dilfuse iiuticeniile qnan> 
titles of hem and. teiitei) hy the most exact mensnring iiistrnmcnts, 
still reimiin the stntie. How can tliLs lie nx^onciled with the law of 
the eoiisrrvaliuii of energy, which we know oil the processes of juilure 
oUy? “The universe,’- says ilelmholtz, "has it.s liiuitod supply 
of enejgy, which works in it under ever-varying forms, indestriic* 
lihic, incnpiihle of im?reat5e. etcrmiL ami uiiduingealde like mailer.” 
W o define physics us the scjeiK!c which treats of the trunsfiirmalion 
of encrgTi’ while (sinserving the quantity, W'e distinguish Ixdwueii 
inectianicaU cljfiuicu!, and idee trinil energy, the energy of sound, of 
light, cif heat, utid we a.'-jiiTt that all pliysieal priH'ct^ies iij iiiitiire con- 
sist only in the rhnngv' of une kiml of energy into the oipiivalent 
quantity of another. Xu energy mn In- lost, imd none can la* created. 
When W'e see. therefore, that radium is coiitiiinally giving out etiergv, 
and this fact is nlisohitcly proved hy manifold ex peri men t.s. we urn 
comfielled to ask, Whciiw coiiujs tins energy and from nhal Ls it 
derivtMlf 

None of the procesises of natniT! hitherto known to its ean give the 
answer, and we are confronted hy ii |MTpIexing ultemiitivo: Tlio 
principle of ein-ngy, which we ha^Ti hitherto held to be the highest 
guiding law of the natural sciences, is false, or there are natural 
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Jjrocesses we so fur have haU no Lxitiivplion of and it) whieh » mil¬ 
lion times gfealer ajitniutt of energy is s<'t fiw thnti uiij* we liiive Jis 
vel lM!on in i) positioi) tri investipite. 

8onit‘ time u happy I'l tin bin at ion of etreiimatunces rplioTiecl n» 
of this pniiifiil unt.'et'tainty. Olisorvat inns in vnriotis fields—in 
nptifs, elet:lri(‘ity. iiixJ riulioncTivily—huvp worked lOiielher |o point 
out what llipse prooesses ndf^ht l»i and wo Inivc Iwen fortiimite onoi]<']i 
to oliserve dirt>e(|y sut:h nn ilhistnitioii. 

All the pr<K*t'.sses hitherto knnwn to us may 1 h' desorilKNl iis molet'ii- 
lar; onr vhemisi.ry is a elietiiislry of Hie niuiiK’iihv IVe liav’e ItiveHli- 
pated how the moletuile tony lie built up out of the iitom of the 
diem ion I elements or Jiiny lie disinteyrated into atoms agtiiii. and we 
hnve lean 111 ] to measure the eiierpy thus transformed. The die mien I 
elements and their atoms have hithortn lieeri for ms iJie completed, 
the lixtsl. Intildinp -stones which all st^ientHJ has tried in vain to trans¬ 
form. lint now we believe that we have iidvanned a ste|) farther, uinj 
nre able to show that the elements are not unclianpeahle, the atoms 
not indivisilile. 

It was MiiipieslSoniibly one of I he preateat strides forw'nni in the 
domain of jjhysics umi duiinistry when the friiilli>ss sjMviilattons and 
«‘n.•^‘le^^s ex|M>nnietit.s of the iildiemisi were liroiipht lo an end hv the 
ever-stmiptlietiinp thrtiry tliui (he iiniverH' was tmiU np of atoms, 
of a limited nuiitlHT of simple, iindiatipealilei clietnicol eleiiieiits. 
Ifie brilliaid tlevehiptni^iits and preal achievements of rliennstrv were 
not Jess adapted to stipfairt this Iheor^' thfiii the pinwinus but always 
fruitless attempts U) tlisititepratc the rhemicnl elements, to divide tlie 
atom. 

On the other hand, one mai' not now assert that the separate ele¬ 
ments stand innx'intcd to each other, hut must lather ackiinwledm’ 
their inteideiKSideiiw, ‘J he most slrikini; t]eiiioiisti:ation of (liiHls 
the jHfriodic system of llie eleiijenis fiinmiiiitcil hy liothar Meyer and 
Mindeljeir. whidi ekurly shows that iJn- priipi-rlies of the elements 
i)n^ jmti iielic functions of Lhtdr aliiiiiic w’ciplit. lichen (iliserviii^, for 
example. thepr<iiifi Li, No, K. Itti. t's. elements of retnarkaldy similar 
rliaracterislieH, is it not snrprisiiip lhai I Imve the atomic weiplit of 
each sncn-ediiip one in tlie culiimn if I add iXl'l or 3Xi<< to the pre- 
ivdinp? 'riial this is the ctaiHrmiitioii of a Jaw and not a chaitcv 
play with Hpnresisprovpil by tiie fuel 1 lint Mimleljeir, lieeaiisi* of the 
paps in his taldt's, iirophesieij that such and such elements, with iw- 
taiii ehjii’uctei islies woiihJ U‘ foiiml. and they weiv found—pallium, 
scaiulinm. perniatiimn—exactly a.s he hat] foivtold. Wiat is"lie stp- 
nilicanoe, tlion. of the IXU* mid the HXH- in the akive e.'tiiiiiple# 
Would that I could liolve that, hut it is Iwymiil my jiowcr. 

Every dicmhal element g-ives out, like a glowing vapor, a spectrum 
in which tiie colors are not continuous and merged into each tWlier 
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as ill th^' but ^bich in the spectral apparatus ure shown 

n sinalli^r or lariier numW of luniinoufi line^^ characteristic of the 
element in <|iieslir»v, um\ ^■pamteej liy slnrk spacer l>etwecii. 'Iliesc 
lines have l)ct?n cliviEli^ into scries^ whit'h show us Unit (lie light 
cniittiu! by an ahiiii i.t>iEsistii of a niimlier of Si'iiai'zite vibrntiemst which 
iiiQV iiut^ after tile analog)' of acoustic pheiioiuenm lie n.‘gunled as 
the fujulamental tone aiid the overtone-of ji vibmtiiig ImhIv, bill hIiow^ 
that the atom must consist of si large^r number of uiinute taidies, 
themselves vilnsitory. 

In tlie sun. when^ the temperature b ahnut twice as higli as the 
incHst intense hent in oiir |:Kjwer to province, the number of elements is 
sriiiillrr than csik tlie eiirttu In the slai-s, W'hose tejiij}eriiturt% like I hat 
csf xSirins, for example, m higher than that of the sun, tlie iniinU-r of 
the elemems is still smaller. Is it not reasonable, then, to siip|K)se 
that the nuiuixu' of elements in a heavenly body dejjeii<ls» on its teni- 
jx^ratniv siiid tlisit tbruugli heat ihe <-^>mplei elenients are ^iilaHvi^Ird 
into simpler ones? Yt^i; and if I could only aecom[ilLdi that through 
expennient. but it ik again lieyond 'my |xwvur. All these siiid many 
similar j»henomeiiii mdicate ei [KissiVrte disintegnifion of the elements, 
blit they clfii not avail to pniducc the exijcriiueiusd pr<K>f. However, 
such a thing lias now' iMumme piissible, l^odiess which iii'e smaller 
tliiin the ntom have Ixiui found by an exhan.stive investigation of 
tile caduKle rays, to wliicli I be most distiiignisheil physicists of every 
country hitvo devotiai their science and skill, J, Tluansoiu of Cam- 
brldgi^j stiiiidiiig iti the tirsL rank aiiumg them. 

Wv sjjeak of the cathode i*ays^ now so often tnentioniHl, as of a 
stream, like water, fuTj as before staleil, they consist of a curm^iit of 
(In- most minute [lartidcK, eaiTthiig a clinrg;" of negative electricity 
and moving with the greatest swiftness* Hut how explain the fact 
that these rays, these partich^-, can gci Llirough solid Imiiiei without 
harming ihcm^ ^iich a thing would la- iiii|H}j^ibJc unless the juir- 
ticic-s are so minute that substances os im{H-netruble a.s wiaHl, or metal 
even, would lie to I hem like a toursi^ sieves 

At the first glance it setmis against natures that anything should 
pass thi'oiigli inui and steel plati^^s, iinlil we nmiemUT tiuit it is only 
a (lur.stEoTi of ivhitive size. The elephant iieesls a liiior at least 3 
iiietei'^ high and 3 wide, and iheii [lerhiips goes through this great 
ojKOiing Jess ca-sily than most bicteria thmngh the million times 
smaller meshes of tlie Knest hair sieve. ^VIly not, then. j>icture to 
oui'stdves foniiK which are a million times smaller Linin the smallest 
bacteria l It is oidy the <piestion w’lietber or iiul we ran pmve that 
such really exist. We have thus, yon see, to demojjHti^ate ihe dimen^ 
Hlons of Li cathiide ray paitide. Direct meu.^iirement in thm cusi^ 
is still le&3 possible than the measureineiit of an iitom. Ilow'- 
ever, through the ingemous combination of the results of wvej-ul 
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WL^ ai*p aible to tHimprtn? iiiulhuiniititiLlty thr dsse of suelt 
with thp of un Jitoiiu 

I iilmidy to the fact that the cAlliode rtiy* cnny a 

iii^itive elecfi'ic ehiuj^, aiisd it has been deiiitiiittiejitetl that each 
pat tide containa a so-willetl elcTneiitiuy qnniiti ty nt eleci r-icity* or tho 
ainouiil that an ntoiit of hvilrogcn carries tlLrou>:^h the gtilvanic 
strentn at tlie dceomjxisitiun of water. We should tlicrefort^ ihiiik 
it reasuiiitble if such a pEirtide were uf tlic .^me size as tlie hyilrtigen 
atijju. On the eutilrary, the ustonii-:liin^ fact appears that the 
of a i*alhofle-ray particle is riL least out' thoiisiiii<j ie~cs than [hat 

of the hydm^eii ittonu the sinidlfel of all hitherto knowti atoms; 
tliEit is, a times smaller than the body, which, ai? the luime 

implies, is so niiitate as to liaA-e lieen heittofore considereil indivisilihv 
T his itwntly discoreretl pai-ticle earryinj^ mi deiiicntary qiiuiitity of 
iiegniive deetricity Inis iiameit an electroin 

It will Ik-: readily lM?lieved thal pliysicists would not acce]>t a state- 
meiit so contradictory to the views pi-evioiish’ liehl wLtlioul rigid 
exaniiiiutinm mid that the exislenct^ of the cWiioii wrinld nut 
credited w ithfait further prtmf. Hut iiurnemns Iiivi-Hligatoiv, 

working by ditlerent inellnKlsJiave foniid the Maine rniite for the mass 
of die unfcnuwii ebN^trun, lUid aftei” this value has provc^l itseii 
invariuhle, wheUier die ek^^lrntis were pnxluLiaJ by an electric dis¬ 
charge thi-oiigli a VBciinin ti]lx% or by an illuiniriiLtioii with iiltni- 
doiet or or by means of a Bnitscii burner or a lliurjiiin 

preparatmij, muh further, iifter it has lM?<m shuwTi that it is entsrdy 
inditfei'i'nt which ga.s we work in, w hether hytlrogciiy oxyg^m. or the 
air. we cun not. driiy the fact tiiat a in^gutive electron of a tiia.^ 
iipiiroxiniatdy one one-dionsaiidth nf that uf t!ie hydmgen atom cmi 
be isolated from every Kiibstanetu 

Jhe fpirsiiim aE once arises, have we here the primal sidjstance iii- 
fonuing all matter and <an of vvjiich the eniinj universe is Indlt ujj ? 
Is die electron (he already long sought for primary atom, through ilio 
grcniping of which in varying nnmlxr.H and divursti positions nil 
nijiterial sulirstiijict^s, and cmi>x(jmtii(ly the pHiiuiry elements them- 
M.-lvL'^ originate'-f ilay we not ho|n* that die dienihid stnidiire of 
tlie atom depends on the cheniiciil structure of the inidecLile? .Since 
each ehtunical atom is chanicterized by tin envn sjiertmm, nniv nut 
one imagine that each atom illiisti-utes in an infinitesimal degree a 
jdimetnry sy^deniH, in wliieh the central kxly wiatld lie a positively 
eleeti'itied genn aroimii ivhiclp nctxirding to die element iiiidei' obser- 
vaiiom a differing niinilxr fd electrons ja^rfomi their revolntiuns in 
prt^seribed paths^ exactly us the earth. Mercury, Jupiter. Saturn, and 
the re.^t cuntiime their endletw cxrciiiUi around tlie ^nn t Many [diysi- 
cists believe this to be so^ but it is still too early, would lead too far, 
and as yet we know too little about the electron to attempt to decide 
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UiiK Jtrc to Uayv c^italili^iircl tlio fact that tliero 

aro atnniicii piTHf^ssi>s* that an atton is iint indivib;ibk>, and liiat tiniallflr 
part ifIc* may Im' firnii il. 

\V(i vt^Ti^ attatnplitig to fiiiil an explanation of ihti fnormcnTS quan¬ 
tity of ;^iveu otik (jy ladiiun, l>nt !m,s tlie hKJwlrdgf of Lliu 

fonqKicnJk- initure of the atom l>rnuglU m farther in thift direction^ 
Vi\s, tindoiihtedly* for there ai'e many rea^oiis In lielieve that if a 
Ixaly so ap])areiitly indivisible as the atoin^ one whidi ^ Inn^ rcssi^to*! 
all our edorts, muy la* siibtlivided, tisat there iimst enormous stoi'os 
of energ_v nliich ctin ije set fiv^e, diiFeriri^ entirely frnjii iliose >ve 
Imve hail uti upiiortunit^" to study hi the iiiulreiilar processes ainl by 
tVa* ordinary chemical mrthuds. The question then fcjllows: Js I lion! 
^^uinl ffU' the lM*lief that a sjiiiilar atomic disiritegratinn luaj take 
|j|ace in radiniu^ Undoubtedly m. for Ihn presiuU condition favoni 
the Iw-Iief that radium is eotislniitly jauidin|j out ratluKlo rays and 
^jMieratinjj eloetrons^ We are furtheniiorc iihla to proiltira a more 
din^rt jiroof wliich may l>e [Kisliilateil directly from the electmn 
tliHrty. and wliirU admits of demonstnitioii quite inde|?endciit of 
that liypodiesis. 

W'inai an atoin ^ives off an cl omenta I electron its weight innst Urns 
he lessciietK which is in effivt to Riy thnt tlie atom is no longin- u 
component part cif the former element bin has mdtPfl with anodien 
AVe iiirv^ettj therefore, emphaticaJly that siiiia? pnaif has Imhui given 
that ntomir prwiesses uiv prisisible, that atoms ssqiarate and eao sob- 
diviile: themselves^ it most lie jKisHihle that one ekmeot may convert 
itstdf into another, or. for example, that gold may amie fmm lead. 
W'liethcr we shall ever suect'^al bi emiverting gold inlo lead is quite 
another question, which 1 will Jiol diseuss iii>iv% but the ijivesLigation 
^^f the electron favors the lx*ljef that siich a transfonnatioit is not 
inqxR^iblr. Ami in nidiniii it has in fact Wii made possible to 
oliserve the process of the change of one element into anoUier. 
Itiitiierford forirtold it, and Ramsay and were the first to hriiig 

piTiof of the tiiinstiintatiijii of the radium eniiiiuilioii inlt> helium. 

If a ratliiiiu preparation is placed in a glasss container in a dark¬ 
ened rnoiis. a weiril. grayish, but sliglitly Imninous, sort of n mist is 
seen to arise ficnii ll. If the container b closed, it is gradually 
filled by this niLst, or gujs, which steadily gains so much in luminosity 
that in a day or tsva one can tell the time on a watch by it. If this 
tmiiinmis ftig is hlowu out of the glass, the play Ix-gins over again 
utitil the container efiiits light as liefon.\ Tite so-called nidi mil 
ematialion is thus seen to develop itself t«>hiinuous]y. 

AA'hat is it i I conduct the hmiinous air which contains the emana¬ 
tion ill rough die strongest gases and lyes and it I'emains iiiicliangt^d. 
1 i^Eindiict it over iiicanitesecuit copper or magnesium and it is the 
samCp 1 have no jK>wer over Jl, I transmit it through a tul^e which 
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Jjiii! luf^n voulml iu tif|i)t(l air an<l ilje I'jjiuiialion is im lonji^r 
(HIS, hut till' wnlLs nf tiu- eolii tiilx' emit Ntiiiiif? li^jliL I coiitJe- 
qneiilly iloekle tliut the einniiiition i.« n lMniy wliifli, n,s mnn? 

wait ixtaiuvli has jnove<t. eomleiiffes iit 150 '=. It I'mits ^ niyyi, Mliidi 
the air mnlers liimiii(>ii.s aiul eleclrinilly cniuliHnive. Wii limit 
{miperiii^ in ihc eiiihli:*il rnj.s m; shoiihl iievi-r have tlistoven'Li tin- 
for onr supply of mtliuni ia rilimisi ini'isihly small. liiirnwiy ami 
tSisltly annouiii'e that from <U> f)f radium they olitiiineil in four 
days oiH'^hflieth of a iiiiii/ of the pimp enianatioii, i][]mixeH:l with air; 
that Ls. ill! aiiioiiiil which would Jill h iijiieptarli* sraix*clv .■jO lap<ii> xis 
the head of a small pin. linajinne this anioiiiil lo lio diIfu-sed 
I hron^li I ho lahoratorv of a jdiysicist. and he xvould iiordly !«■ aivanr 
of it, hilt jH'i'haps luri liecaiise it was so Iitili<. but iK'tianse it was >!i» 
nmdj that liis apjairattis would j-pfnse lo work, il.s isohifion kdiij' 
clestioyi'd. Ibis illustration ffivus an idea of the seiiHiliveiicas of 
the methock tliruiii'li which we tuii iliscover the iiniinlest trait’s of 
(hi* radioai'tjve suhslaiiivs hy t'stiiiiutiiijtr the conductivity of the 
atuiuspliere. 

If wt' Kticceed in itillectini; a like nmoimt of (he einimnlioit in a 
jrlass varnnm Ink. it ivilJ emit a bi ifiiit lifrlit, which in ti few dnvs 
will Iworiii* mitlfeahly weaker, ami In a few weeks will iiisa|ijK*ar. 
while we find in its phiiv, by enact .HpisHi'osrxipie e.v[iei-iiiii>nt, Lriici*s 
of a which certiiiiily wa.s nol pixi-A'iit k>foits miinely, hi-liijin. 
These e.xjM<riiiiChts have iaieii eoiuiiirtcd in (he mo-t iliverse l iit nm- 
stimces by many inviHitipators. a pari of whom apjiroarhed the task 
with no exjH'ctaiitin of timliiijr iJiis result coiinnuerL so that there is 
no rcMHu for doiiht flittl rtdiiuii, a eheniieiLl elemenl, an [xisitivelv 
(ieiined as pihl or irnm or an any emanation wliidi Inis lavn secured, 
transforms it.sidf into ladiniii. an efinally Hliarply delinetl element, 

IVe have thus .Siam one dcineht iraiiMforiiied iiilo luiolher. mi oci nr- 
micc never la'fun* witiicss,-.! and Ion#; held iinpo«iihU>. Tn siieh a 
prmTss, wldcti b pos.sil»lc only hy a cliiin^* in the atom itsi'lf bv I ha 
suiHinilion of ii part of it, im enormous ainonnl of eiicifrv must k> set 
free, and when such a jmrnvss actually lakes idiiec in radium an 
appriHUalde ainonnl of wunmii must U> obtnimsl; but in spite of this 
we can discover no chanp* in ihe wci^dil of the prejiaration it«*lf. 
One diflicully m brmgin(f the pliciimnena of radium into accord wiih 
the principle of energy* i,s now nuiioved. Iii.steiitl of a failure of ihe 
priiu'ipk’s of the natural sciences, iield tmehiingieable by the timid 
tloiihter of the phermmemi of die radionetive suLstances,'ihe view of 
an eiilireiy new world, the worlil of atoms, ha.s Wn mvealed to ii. 
l\e need no longer slop wilh the choiuical eleim-nts, hut toav stiidv 
llie origin utid dissolution of iImw forms also, which have hitheilo 
luNim hM jis prwxi^^tpiit hin] ^llH■hnrl^^llb|^L^ 

In fact, gratifying advance has already liecn naido, especially by 
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I he e^rterhiiems of Hiillierfoi-il. in (liis< lUifclioii. CVjii.MKjTiolilIy 
we have iiraiiiuin, ihe ek‘riieiil wlih ihe lil^he»<t utoiiiii- wei^lil, eidi 
of the groiiU'-st iimnlKT of flet.-truns anti whieh, in tie(‘(nil- 
aiice with tlie eli?i;troJi hy|H)lliesisi. wi* ils (he mothi^r tiiil^ituns-e. 

A ^nnelhtii^ ivJiith so fiip we have la'i-n uiitihle (m nei/e Iiulti of iintl 
to aniily/e iwilalns itself fnjuj the Tinither sitlisliiiiee anti we have 
nitliiiiiji. oiJt of whieh) as nlit'miy iinlet], ihe rsitlinm eTnaiuiLton arises. 
We kniiw the troiLslitTienls jnio which this sepa rut its—namely, heJiniii 
mill the stvcalliHl ** ratlitmi A." I'hcii md'tniu li appears ami nut of 
it radium C\ anti so on until we mich ratlinni (i. Thest? internii'ilialtt 
prtHliicts, railed ** nietitlHtlonSi" itre so far known to iis onlv tJirmj^li 
their nitlioaelive pro|a?rtjes. No one Inis yet srrn, weif^htsl, or mens- 
iiri'tl iiiein: hut in spite of this we nre aide to tlistinffiiish them hv (lie 
rays whidi tiitn* ciiiil. as well as hy their periiKl of ilitralinn, 

Ixt ns fjilie. for example, the rmliiim eiiiaimlTon H, w Iwkso pi^weinx' 
we note through Ihe Jiiniinosily of the nir. nnd it is tnisy to dniw 
that this emits only (he sH^jhlly jx'i'sistetil rays wJtidi, tlet1tx;ttsl 
liy a magnet, show the diarneteristics of it positive elwlric eliaffre. 
If we leave a hotly for a day or two in iliis einanatiMn. it lM‘(;iiiH to 
show itself radionctivi,-. It mifrhi. lie said (hat this is only from Lin- 
tiiictts of the eimiitnlioh 1ef( on itit snrfaw, jiisf as a ptuliniiui win* 
woiihl show tnux's of liyilivipm j;ii,s i« wliidi ii hatl U'en left. It 
IS true thiit someth iiiff whieh 1 eaii not se<> with the linc;^t optinil 
pfistniiiients, hut whieh I nm ivmore wi(]j miiriatu' acid, or liv 
pidisliiiifr with sjimlpiija'r, has aitadicHl itndf to I he snrfaa> of the 
lasly. This priMliicl is eei'laiidy imt mi einaniilioii whost' rays, as 
well know 11 , will not fir, throoffli a shtsel of pa|a>r. wldle with ilje 
rays einiiied hy the pien- of wixal, plnss, or iiielal, which 1 liave li ft 
in the ommiatiuiL I ran itifhiejUTO n photoj^i-apliie phite tlinm^rh a 
screen. The rays laiiittt-il by the Uxly thus triHiied, wlmtever it 
may lie, wheliier a needle, [jcruil. wak, nr nioi-sid of l.ivad, are liunlly 
less jienetnitiJi'r than the llikitfft'ii ray. And iml only liv I he nature 
€if llie ray, Iml hy it.s duration ejtii il Ih< shown tJnit it is iiow n i|iies- 
lion Ilf a new siilj^tmira, ’J'lie metisnra of the ihirntion of uctivilv, 
nr the hiilf'Viihie. as lhal linis" is raltcil diirinur wliieh tfie ticlivilr of 
tht‘si> snlisliimrs is diminished mic half, has k-eii nne <>f tln> nmsl 
sei vireahle tneiins of ideJitifyin^' them, A radioadive kuly is one in 
plXKjesa of ti-mwimitalion. mid eXjwrienee has sUuwn that this action 
always pivx;et‘ds at the same rate in a jrtven sulistaiu'c. The nidiuin 
einumition lo«t‘s one-lialf of its activity in four days; radium C, the 
inojt* (x-iietratinp: roys of which I have jnst refiTmi to. does the 
satiie in iweidy-eight mimifes. The Iniff-valno of ihe thorinin ema¬ 
nation is tifly-foiir secoinb: on the other limid, the half-vuiuc of the 
excited thorium adivity corresfKindiri^T to mdinm C. is eleven hoiu-s. 
Given tin unknown radioactive eidisiance to idemlfj', I estimate tiie 
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ijf n ccrtftin I’liy wliu'li ii cniitij. tlit' PMpc^riiucut 

ill from one lo two hours, I then twiimute tlie docny of iirLivity diir- 
iiiff tfiii; time iitnl tluis dtHiule %elieilipr ] ujii cJenlinj^ wit h ii new or ii 
known We arc ihns iti a jiosiiiiiii, as htis Ims'Ii said, to 

distinguish tlisiiitcgnuion iirmlntls of nronimii down to nidiunv ii, 
and to determine their ehiiraL-terislit nidialifms ittid half-value limes. 

It iiiiiy Im* said that in exiH-riinunting tvitli rndiiini fr the jtiihslujice 
disa|>[>ears in tlie very Imnds of iJic in vest igu tor, but that is not sur- 
jirLsiug if ^y^, }ji , 1 j^. fjjpf (iiu^ fiiiiuitity of iimteriiil 
tivaUn] in these expta'inieuts is so iiiHnitesitiial iliat its jirfisetice can 
lie jjioverl only by its mdiotietivily. Iicihcr it chaitges into a iesj 
oetive or itii entirely inactive siilis.laiiee, it iippaiTentiy disiijjpeal's? 
its mass is too incoiiHiderable to lie weighed, Ickj minute to Ik? tletected 
by I he tnirroscoix!: llicri. Ls tio instriiiuent by wliicli iLs presence 
can ]« proved, J^mgn-s.^ is jM.ssii.li? in this dil^Hion only when we 
liavc « iarger siipjjly of radiniii. More rndiiiiii is tive emphatic 
dciiiiind of the inetliral iiiuri, the chemist, and the physicist. So far, 
tlien'foir. ive have Un'ii iililc to dwide only ini.lirecilv into what 
radium K is transforinevl, hnl, llu’oiigh cxiierimi ans nli'lch netd not 
nmv destirilh-d, tlie cmidiision has kiiti jvm lied tlnit rudinm V iimst 

It is an iiitcrrsiing fact that a largo numljer of miricmls which 
conliiiii nniniuiii always wmiain heliuni uinl radium .\=F. and also 
lend in uppivdable (|iiniititles, 'i’hjit snifly favors ihe pn?i 3 eding 
MipHisiibiL The task is miirV to show lliat such a metal ciui hnve 
originated only from the mother sitkinma^tinniium—a porlion of 
winch in the conrst' of centuries iuis passed tliroiigh Mie traiisiiinta- 
tiotLs iiiiuieil; .so tlmt uow one sncIi £|H^umeji eontains not only 
uranium, gnvndinother, mother, and cliild. but nine gem-rut tons fol¬ 
lowing dowly on each other. Wc could thus tniee tlie gi'ncalog>' of 
lead back to umniiini without u lireak. 

llie nc.\t (|tiesliuii is: An? the li'>?4 rjidiiHiclive sulistnnees to lie roii- 
HidoTOl a,s cvidetii't of an lurlier [leriml of the earth's devidojmient; 
have such ,stil>slmic*i now ivadied a ii.\ed, a timil eonrlition. and eati 
there at iiii^sfiit In- shown a single esamplo of the tlovelopmenl anti 
lrttn.sninintiiin prneciw, such as the other elomcnts have |)u.sM?ii 
through J t>r, on the contniiy, are nil elements rudiouctiro and still 
in u Slate of progiijssivo devvlopment t We miun mg al utictj siiv 
noto these qiifesliotis, for the reason that we have not vet olrserv'c^] 
niihoaoiive qmdilies in those elements. ru?eil only romenilK«r 

llijii it IS easy to prove magnetb iinaliiies in steel and iron, while in 
aluminum the ap|«tretit iiiagnetic etiergj’ is a himdreii tiiiilloii times 
h^, and if wc had only such .suktaticcs its aluininmn. copper, and 
zinc at onr disposal wo might thU to day nndorstaiifJ tho plii’iionipna 
of electricily. After on ojqHultinity to .study tlies! i)lieii(nupiia with 
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i oiiijwintive (asw in iron and steel, to lusirii tlioir laws aiul to ktiuw 
what sudi an investifi^auion mjuhaa, witli t‘»vr finer aiH] more accii- 
rute instrujiiviits wp may l« able to prove llit* existence of magnelie 
<|iliilities in all siibsianwii. Shall we at some future time Ije able to 
do (ho banie witli radie>activity if 

f^lxiwri in elite have already }«sen made in tliis diivction. and numoV' 
oils jihysioisLs iadievc that their restauvhes tend to the conclusion that 
nil biKlies are radioactive. The)- Mieve it can be ja'ovrd that Ivad,, 
2inc, etc., send out rays by wliicli tlie »ir is made conductive. As 
eorrolwration of this, ex|)er)inenls utx* muilo to show that an eltv- 
tnMiupe JncIoriiHl in lead would losi* its eharge mon« nipidlv than if 
inclosed in zinc. "Wc must not lose sight «»f tlie fact, howev'er, tluit 
onr Instruments are surprisingly sensilivv. and that for that reason 
the slTgl)te.s( iidinixtuit^ uf rcidionitive substauci^ with those under 
exam illation might caui<e results similar to those ohservetl. 

I have referred to the fact that the prepuce of the i-udinactive 
eiiiiiiDitinii in all oiir springs slinivs the w'ide dilTusinii of radium in 
the earlli. Jt sliows. also, Imw easily «iiie snlistaiicc by coming in 
contact with uiiother is affccteil by it. Klster and (ieitel have now 
ff>uiid proof that ihc radioactive c manat ion is everywhere present 
ill the Jitmosphere, hi the dee[jest excavatioin> mid shafts, as well as 
on the higltest elevations, and that the appivclnble f|iinntity i-aries 
with rising and falling air pressure, dust. fog. rain, and snoiv. Tt 
will be easily understood how dtllioult this must render experimenbi 
111 this direction, and how cant tons one must 1 m? in rejwrting observa¬ 
tions. From previous experiments it may be safely infen-ed that in 
the metals possessing radioactivity it is thousands of times weaker 
limn in radium. It is cx'rtainly (Xiiircdvable that tlie luaivitv of these 
xuhstaiices may lie demonstrated by other iiiethoils nml that they 
emit rays whose action has so far escaped ns. Ten yeai-s ago suel'i 
a suggestion would have been regarded as an idle dream, but i,ijch 
plic'iiomena as wireless telegniph)-. the Roritgen rays, and radio- 
activity havn made us more cautious in criticism and bolder in Uv* 
jiothesis. Xow that we havi? discovered the elndron, have seen that nti 
atom can sulHlivide into olhei-s. and have actually stirmded in observ¬ 
ing one clement tiatisfonniiig itself imo another, it. tan not be 
regartled amiss if we venture to look for similar phenomonn in the 
other elements. I do not hesitate to acknowledgt? that 1 class myself 
tvith those wIiost> hope lakes them much farther than this. even. 

We must seek to gain power over the atomio processes, to control 
them as we now control the molecular processes. As we can to-day 
decom[K>sc water, and by reversing the ojieralinn can reproduce it, as 
we have learned to create thousands nf organic Hiilystamvs, which 
Wert? earlier believeil to U? lieyotid the pow'cr uf man to produce, and 
BM IIKM—-Q 
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which wor© stipposvd to «imc into existcncp through certain life 
proceia^ only, we must leurii to ^piirate the electron froiu tlie atom 
or to decnnipo!^ it itilo u group of electrons, atiil iwhaps eiitl of thes% 
to build up II certain desired element. The wiving of the first of tliew 
prohlems would become at once of great )iracticMl signtfiennoe. (hir 
control (if the powers of naiiire wnnld thus iiltnin derciupment beyond 
imn^imliunt would be incniised ft nillliori fold; for, however iiu^i- 
Ide it may sotind, the processes w'ilh wlvich we have liitherto been 
occtipiecl are of tiiiiior itii|K)rtance (.nmpnrcNl with the atomic proc¬ 
esses. 

Are wo to siice(H(d in solving this pniblcmf That the path 
toward the gold Ls long mid difficult and not easily followed no one 
W'ill deny. To learn to wntrol thousandfold giTcuter supplies of 
energy may well offer difficulties ii thousatidfolri greater, but the 
notable results of the study of the pow'ers uf tiattire. iitcreosing from 
decade to decade tliroiigh the lust century, insjiirc its with wurage 
and arouse hope of gn'flt achievetnents in the new eeiitur>’ already 
so full of protiiise. The nuturnU-st of to-dni’ is not jiesslmlstic. if ut 
first Wf arc allowed to lift, only a little' corner of the veil with 
which nature has so care fully concejilcd the secret we pursue, wo will 
not relintiuish hope, but will 

AlttTDpt thif licit! iipi'i^r tu tloubt; 

iVoUilnfc'^ m liiird but tsearch win lUid It Dtit 


EECEXT ADVANCES IN WIRELESS TELEaKAPIIY* 


ijy fr. iJi, IK r>. Be., sr. R. L 


Till' plji>nLiiiii*n]i ot inductinn^ r<?v<?AkMl chiefly by 

iIk' muninnibk" roisenrcbei. und diiJcoveripH of Fmiicbiy earrind out iti 
lli^* Boytil lastitutioR, btivL^ lon^ since shown bow it is possible fov 
die tmnstnijv^ion of electrical energy to take plflce across a small air 
sjjac;\? l^etwecn a <'«mdnrtor traversed by a variable ciiri^nfc and 
niiotliei' conduct01- placed near it* and liow wiich iransTnission may be 
ileteeted and al)scrvi!<| at distances ^r^^vater or ac?eemiin^ to tlio 
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more or less rapid varktion of the current in one of the wires, and 
aki nruonlin^^ to the gi^ter or less quantity of elcciricity l>ronght 
into play. 

Maxwclh inspired by Faraday’s work, gave to the world in 1873 
his wonderful mathematical theory af electricity and magnetism* 
<lemon?rtrating on theoretical gi^ouncb tho existence of elef?trc>-mag¬ 
netic wave^ fnntkinentally similar to hot enormously longer than 

ATffilrnrt ef iiiLtier n-ad befnn^ tlie TEcynl: lurttltutliio i>f threat rsritnitt nr Its 
evwiitijr iiir4«altk^, FrlUar- Slnreli 3, lOtfii. Heprlnt nf c^trael fnm 
aettoDA iyf the Royal Tu^ltutlon. 
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of light, Fol liming ii|i He rise in fumishetl lu« 

pnieticdl prot>f of the existence uf tlie^se irtie eleeltHj-niiigiielic 
H‘Bves. 

UiiildLng on the fEiiindiitinns (irepimHl hy great tmau the 

aiitlioe caTTie<1 out in 1^'05 siinl ISW his fn^l lesLsj with apjamUns 
which eml.NM]iecl the principle on whicti longHlistaiice wireless leleg' 
ruphy Is sncwssfnlJy ivorket) at t]ie chiy: 

This early atnvngenicTit is shown in figures 1, 2, nml 8, 

In figures J oikI 2 are shown <liagrnnuinitieally tlie eoiujjlete tniiis- 
mitting and receiving (ilaiiis, and in figure y shown the circuits 
of the receiviitg iuHlrsmientiv 

Tlie main feature of the system is the iitilizathm t»f the earlli 
effect by connecting iNstli Llie trurisniitting aiul mreiving instruments 
Ijciwecn earth iinrl n niised csijiasdty. 



The later improvements introthiced in tlie aiiihors system of w ire- 
less lelegmphy have lieen directed tow no] the folloiving ends; 

L To ohtuin indcjiendenix^ of eomiiitin leal ion or the prevention of 
inrerferentse k^tween several jieiglilx>i'iiig stutiiins^ 

2, To ineiviasi^ the distance of cuiiiuiiiiiiL^tion. 

S- To increase the efiieicncy of the nppnriilus^ ha a-sM-uraey, and 
working stjeeH.1. 

One of I he chief otijeelidtL^ which b raised against wirelfw teleg¬ 
raphy is ihtti it ia jmsflible to work only two or a very liniitcd iiiinilxr 
of stations in the iiniiiediiite vicinity of each other without causing 
mutual interference or producing a jniidtle by tlie eonfiifiioii of the 
different messoges, Thi^ objection apiiyars to l?e much more serious 
to that section of the pnlilic which knows little or nothing of telega 
ratdi)" in general thati tu tidegi^aph engineers* who knoiv that with¬ 
out orgiinbation and discijdine the same intcrfenmi'e w'ould occur in 
the great majority of onlinary hind udegramsH For exanipJc, there 
is IIti “ipnitiibns^ line tH‘twi>cn (Virk and CriKikluiven. On this line 
Uiea^ are a dozen or mure tivlegniph offices* all with their instruments 
joined up to the same w ire ninning from the terminal aiations, Kow* 
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if uny of these cifliceii jihouhl jimreeti lo Konf] ii inessii^', .say, to Cork, 
while this is nweiviiig RnotLer tin.‘.'«ngt‘ fnnii CriMikhiiven, it 
woohl nniKo sii mterfun'nw which tvouIiI fftsult in the •mifnsirm of 
till' two niotisujres, thus it'inlpi-Iujf tliciii tiriintelligihle. Any 
K‘nt oil llio Jim* will {ilfect nil the instriiirjeiits iliiiI can hn retol fiy »U 
the Ollier tele^^-aph ofliees 011 the line; init wrciiin rules aiiid tv^uhi- 
tions tire hiic] down iitul adheml ty by ilie operators in the employ of 
the tiMieinl I’os-l-Olfieo whii-h Jiiiike it iiupusiiible for one t^tatioii to 
interfere with tin' iv.st* M is ubvions Unit tJu'se Raiiie ruli*s are iippli- 
truble to every ease in whieli n frmup of wpinUy tuneil wireless tele- 
;rnjph stalinus ImpiHUt to Us in pro^iinity to eneh other. 

.lUthcni^'h ill tunny iustaiirt's iintimed vvindess teic^tnphy may 
provs* of ffreal utility, it is. howeveiv ekiir that sio long;as some method 
of rendering: stilt ions esimjiletely independent of one luiother was not 



devised, 11 very iiufaiiiniit and etfeetmil limit to the priietical iitiliim- 
tion of wireless telejji'njiliy woiiid tie tTiipiuiieiL 

The new iiietlunl lulopted liy the iiutlmr in ISOS, of ^■ouuecting a 
piTOi'ier form of osciJIiUion miiisfuniitT in ooiijuiirlion with a eon* 
denser (lip. 4^). so as to foiiu n rtsomuor iuiie*| to re.'<[iond besft to 
xvai’t*:* cinitti'd by n given length of verlifal wilt, was u step in the 
ripbl dircvtioii. This im]iit>i'i'rnetit xvtis described hv tlio aiitlior iii 
n disimurss* whieli lie liiisl the lioimi' to ileliver in the loyiil iustitulioii 
in Kehruiiiy, IJiOl). 

Ajmrt, however, fnnu tlie.^e iininioveinenfs illtl‘odlK^ed into the 
remvifip ein’iiits. it loid Ua*n for fWiiie time apparent tliot one difll^ 
enlty in the xvny of oiitiihiiiip synloiiie elTeets ivns s>{iuM>d by the 
iirtitm of tlie tninsmittiiip xviiu. This Rlniiplil iia] tw xvire in which 
elwitrival «:»«.'iIlutions are set np, fnnns, ns is xvell known, u x’erx* pood 
radiator ur etiiittcr of electric waves; hut at the siuiie time in all sudi 
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gocnl radiatoi-s vtcctrtcal itscillalioti:: set tip by the ordinary spark- 
discliargc tnetbod mise or are damped out very r^ulckly by the elec* 
trical raJialioii, whicJi removes verj’’ rapidly tlie siiiuU umount of 
their stored-up eiierftj'. 

It is well known that if two tuning forks are luken liaving the 
same periods of vibration or note umJ one of tUuiii is set in motion 
by striking it sharply, wav'&s or soutids will fonii in Lite airj nml the 
other tuning fork, if in suitable pruNiinity, will immetUately fom- 
Uicnce to vibrate or sound in unison with tlie litsL 

Of ciouixf tuning forks have to do witli air vvav^ and wireless 
telegtajdiy witli ether wavets hut the action in botJi cases is analogous. 

There is one e$^ntial comlitiun which must be ftglliUisl in order 
that a wclUnarketl tuning or elect rictal resoiiame rutty take place, 
and it is btised on the fact that what we (rail electrical ri-wiimncis 



t 



like 0)00111)0!cal jesounntw. depends etisentiully ni>ou the af!eti])iulat(.)d 
c If rot of ti large nun) law of feeble hopiilses jjroptudy Tiiiicil. lining 
lain only lie achieved if a siilHcietit nmuls*r of tJaet'e iiiucil rioctrical 
impulses reach the receiver. 

Over four yeurs ago the iiuthnr olitaiiieJ s^Uisfactury results Jjy 
increusing the electrical capacity of the radiating and resonating 
conductors by arriUigitig them a I each station in the form of two 
concentric cylintlers, or m other forms of closely adjai'^eut conductors. 
The elet lrical cajiacity of such conductors, us sliowti in fig. G. is very 
hirgt) coniparcfl with that of a single verLituI wire, with tlie resuit 
that the atiioimt of electricii) energy stored up in the system roforri'd 
to In the hrst case is much larger, and does tint radiate or get iiwiiy 
ill one or two waves, but forms a train of timeil impuLics which riul> 
aist for a certain lime, whicli is what is rwjuired. 
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An mitsI^Llnir <»f ;i 1*411 liiiniiifr n condenstf nnd 

H spitrk jiiip, liif, tMiiislitiitiis n vi-ry lu-r.-iistuiJl aicillaiiu*, ,Si i* < )liV (,t 

liii« tlitit by plsieiiig it iionr to ariuthcr Himtljir cirfuit, 

it is to dHiniiisInite effocta of liiiiiiij;r. 'I’lic o\]X!rini{:tiit k 

tiHUiilly rafmvd to iia “ I^odge s syiitoiiit mid fs exlreniuK- 

iittemsltiig, Imt. ns tiiinsvlf points out in ]iia Ijook, tht Work 

of Krrt?, A doatnl dmiit siiHi lliis h ’*u 11*5146 niUintor itiiil n 
fpcblo iibsorlwr. so tlnit il is not mlupted for action nt a distance/’ 

If. however, such iin osoilJnting rirciiiL is inductively nswK'iiitcd 
witJi one of the tiutlior's ckwalt'ii rjidiaiors, it la }Wb«ille to cause 
tiro vni'igv' coiitaiiiea in the ehrswi <*iivruit to rmiintc to givat dis- 
tnnee-s. the rsst'iithi] roiidiiiun Ixdiig iJuit the nutncjil ja’nofl of f.|oe. 
ti'ieal ostnilatirm of tin* riidiittor sliuiitd fjt* fKiiml 
to thut of the nearly chjseil circuit. 

-Vll tin* hdest syulonio irniisinitting orinugi** 
nients are hased on nnHlilrcations of this conibina¬ 
tion. 

The general irrnihgcjueiit is in<lk'iili*il in tig. 7. 

The nirungcnieiit for* syntuiiking or timing tin* 
ivceiving slut ions ar'e sUmvn ht Jig, 5, I[t*tv is 
shown I lie uanal vertical i*oiidin'tor to 

earth through the j»rJiiiJiry of a trnnsforiiiei*. tin* 
secoinliiry circtdl of wliieii (*<)niiiins 11 eojidenscr, 
which is c«'>iiiiccted nernss the ndicrer or detector. 

In this t'lis*. ai.so, ii is necinssarj' that the jif*riod 
of electrical oseillaimns of the vertical wiiv, ivliidi 
indridcs tlie prinniry of the liaiisfor-jiier ami earth 
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coniiwtion, ahoiiKI Is* 1*111^1 to that of, or in Lijm* with, the H*r:«mlary 
circuit of the stiid traiisfonner. which t‘iri*iiit iiiclndes a coiiilensi*r. 
ThetH*foJv. iu oith-r that a trniistiiilti*r (fig, 7 l should Ih* in tutie with 
llic receiver (%, "»), it is tifn*s>ary (hat the periods of ostdllatlon of 
the wivei-iil OHcillalingcirenit.s at Uoth Hirttions.*rliould Im^ equal, or very 
approx in lately sr*. 

It. isi'asy to iiiiderstand Hint if we have si*vera 1 stations, (?uch tiiiierl 
to a .litTcrent perioil of electrical oseillutluii, the jH*riiMlfl of n'.soiianee 
of whidi aIV* known, it will not lie ilifliciiiL to tran.sniil incK-^igcs to 
any one of them without the sigiml.s iHdng pickeil up by the other 
Stations for whidi they an* not itileiuled. It is obvious that the 
greater tlic ditfemini in ja*riials of tin* oscillation or tune lietwi-en 
two stations, tlie snnilh-r will be the jnj-vsibility of tapjiing and mutual 

It is a 1^0 poHsihle to eonnect ti, ona sending w ire, llirough the con- 
m^tioiis of dilfei-ent iiiductaiufs, seveivil dijrerently tuned trails* 
iiiiUcrs, and to a it'ceiving wire a iminU*r of corrcHjiondiug receivers, 
as is stiow'u in figs, y and 10. ^ 
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It was possible nearly five years d^cj to bcimI tliiTerent messa^s 
e^multaneously without interference^ the Iwiiig leceivifd on 

iliffcrcntly tuned reeciveni? connected to tliu satiie vrHical eoiidiictor* 
This resuU was liescriticd in the Times of (k-tolier lUTO, Tnj- 
fesMir Fleiiiiii^^ who, in euiiipaiiy wilh otliers, witnesseil the icsl. 

A reteiit idiprovctncnt intrcwhiced in the metlKRl of tiiiijiig ilu; 
riH:eivcr i»lhut shown ui lU 




1 
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There exists at presiuit among the largit'! si>clion of tlie [mljlu- eoii- 
Biderable misconcepLion to tlie feasibility of luuing isr s^yntoiiiaing 
wireless t^^Icgraphic iiiFtallutions, ami also as to what is giMienilly 
termed ^ the inlerception *>f niesiyigiKi:.'' Acronliiig to the ac't't^jjtc-tl 
imtkrstfliidingj^ inter*^?pt trig'' a message means or implies securing 
by ftox*#.*, or by <>ther means, a coinmnnicalion which is intciuicd for 
somebody else, I hereby preventing the iutendetl reeipiont from re¬ 
ceiving it+ X n w , 
this k jurti what 
has never hap]>eiie*l 
in the case of wdi'c- 
less telegraphy. It 
is ^]lnte true that 
inc^ages m \\ and 
have \mm. tap^yed 
or overheard itt sta^ 
tionii for which 
they art' not in- 
ten de*b but. this 
doei^ rn^t by any 
means prevent the messogei^ from n'diChing their proper ^leslinatinn. 
Of course, if a i^verful tninsmitter giving off aiioug wavers of differ¬ 
ent frequenrh^ is actuated near one of the FLwiving stations^ it tuay 
prevent the reeeptiun of messages, bit the pairty working the si>- 
eiilled interfering station is at the siinte time unable to n^ad Ihc mes¬ 
sage he h trying to destroy, and Ihere^fore tiic message is nnt, in Ihe 
£>opuJar amse of the wctriU ^ intcrcepteiL'- ft should be rcmembei'ed 
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ihnt mix tt^iegTMpli or t<?i*?plione win? cfin tiipped^ or llm wriveni^- 
lion on through ir ovrrhoard, or its openition interfered with* 

Sir Williiiiu ]ms puhlislu^d ri'=:nlN whicli go to show that it 

].a pcK^'ihli? ( 1 ^ pirli tip 111 El distance on aricilher cireidt the roiiver^u^ 
tinji whirli iiiiiy Jje pairing tlii'on"li ii Lelephunn or Lelegraph wiitr. 

I:|J to tlio couiDieiiceiiieiit of ItK>2 tlie only rtwivers that enuld 
Ih-i pmetically employed for (lie ]>urpoi5eft of wjrole.ss tultrgrapliv were 
hiit^d on wha( may Iw called the cohiwr jirim-ipie—that L% Ihn 
detector, the principle of wideh is hafed on liie diHcoveriiK mid 
obt^^rralions nnide by S. A* Varley* Profesisor Jluglies, Cal^ecclii 
Onesti* anil Profcsstir Bmnly, 

Early in thut year the aiithor ivas fortunate enough to in 

roiifitriicEing n praciic^ii rec^eiver of eleriric wave^T bussed on i\ prin- 
cijiki diifererit fn>iii that of die i“<'jheMrr. Speaking fiv>in Iho es- 
perieuee of ita ii]) pi leal ion fur over two yearn tu oominercial jmr- 
the antlior is able to tmy that, in fur us «.^>jn.vnis .‘^[leed of 
working, facility of ad- 
I list II lent. re I isi hi 1 it y, a nd 
eftiiriency when m^d on 
tnnerl dn iiits, this m^eiver 
has h^ft all cohei^'rH or 
nnticidierers far behind. 

11 le action of thk re- 
mver is in (he ]|Eitjmr''s 
(ppinioij iMsed ujkhi (hede- 
crealise of iiKignctir hl'slere- 

which takt^ plnre in iron wlien under certain conditions this nn-tu! 
is e?c|M)sed lo Iiigh fmpirney oscillations of ilcrrs^Jan W'oves. 

It is cfinstnicleri in ihe following manlier und is shown in fig, 13, 

On un insulating .sleeve siiitoij riding u {Kirtion of a coi\?, consirtihig 
of an endless of thin ivon wires* nn- wound one or two lEiyera of 
111 ill insulated cupper wires, Ovit tliis winding insiilating material is 
[daced, and over thin again another longer winding of thin copter 
ivire contflincEl in n nniTotv liobhin. The ends of the wiiiilings nearer 
the iron win^ im? connecteil one to earth find the otlier to the elevated 
comluctor, or ihey nmy lie joined to any snitnblo synloui^sing i.iroiiit, 
fcurh as is ni>w cinidoyed for syntonlo wireless telegraphy. The ends 
of the longer winding are conneeteil to ihe terminals of a Hijitable 
telephone. A |mir of horseshoe niagneU are ciin%'eniently iLLsposcd 
for rmigTietiziiJg the jiorlion of tlie cure snrrnondeil by ihe wimluigs* 
and tlic endless iron is l ansed to move conihiuously tlm>iigh tlie 
windings and the field uf the hoi-se-s1ioe magucLs. 

This iletHdor is and h:Ls IhH'H sfiicwssfiilly employed for Isith long 
iiihI shiirt distance work. It Ls used on the shijrs of the Hoy a I Navy 
and on all tranS'Atlantic liners w hich are carrying on a long-distance 
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nt!u-H ir^Tvi^e, II Jms al^i ]jwn iis«n 1 ta a lar^i^ hi iJu^ K^sts 

acitiiif^ lilt* Atlantic Oi^i'ain 

Ari alrcinlv ntnUMl, the nd apt ion nf this nia^ietie rcti^vcr ^vus the 
nioan^ uf liiin^ng a lain t a Jirtprovonicnt in tUc practical \vork- 
in^ <'^>nditioti>t cif \virelc?sH tcJc^aptiy by makinjr it |n^^dble to do mvity 
with ihc ti'otildemonic tidji^stmcnts iiccts^ar 3 ^ when coliei-ers, anti 

nl^io by rnns^idunifdy inert lining tlio at which h hi jxifisible to 

riHx^irc, the sjK-ed ilcfK-nditi^'^ solely on the ability of the indivtiliial 
oixa'utors. 1 lius a speed of urtrr 30 words n rninntc him lawn en.^i!}' 
at taint'll willi the apparutos: as shown in fi^- 12, 

rhii* fonii of rnji^iGtic rettdvcr, however, prcHNitcd a iliHatlvniitage 
which -‘ionie jHs^ple eonsidemi very important — of Ixnn^ able to hrin^r 
alK>iLt tnily an aiidihlc reprtxhiclion of the hi a ftdephone, and 

eonj^Mjnently itadTix^hTe for actual injr n rcTOnlinfv instrument, such as 
would leaven dociimenrary piXHif in itie form of Moi^^esi^aLs nx^dwtl 
atid insrril)od on tii|>e» 

IMien the Loithoi liatl the Imnor lo deliver Ids last lecture at die 
Royal Institution. heexpressiHl a hoja? that by meaiLs of this ina^ietic 
I'eceiver it inij^iit Ixr |xi^ssible. to work a rt^uirdin^ instrijineiu^ and be 
is f^lad in Ih- able to minoiiTiL'c tliip be liiis iMi^ntly lieen alilc tn mu- 
stnict a ina^riic^tic receiver Miat %vill Witrk a i\day and ii rerurrlcr. 

The ciinses which prevent eel the antbnr-s earlier type of ina^metir 
rtTciver from ivorking a iviay weR^ the rapidity and nlternatin|]r 
character i>f the ciiritail induced Jiy the etfex-t of the o^iIhiUons on 
the iron. This current or impulse is so ffiidden thai, althou^rh it 
proves To \k‘ suitable in prorlucinfr a .stamd nr click in a Iclepliotie 
diapbnioiTu it is far too ipiick to impart any appivt:inbk» movement 
to the coinpanitively heavy tongue of a ixduy, and hi lliiit wny to 
allow' ij curRiit to work ii recording nr otIiiT in.HtriiuieiiE. fly finali- 
fving the circuit-^f iMiH^eially by inclosing thtdi' length nnd hy the 
usci of II partk-iibir quality nf irom the author has Ix^cai able to obtain 
an itnpiilsi.k fnan the magnetic n!cpiver* which is capable of w'orking a 
m'onling inst nmieril. 

Ttie iiistnimeut is eminently luInpTHl for i‘et'^tiviiig messages froiii 
stations such as Poldhu, where: (he length of wave rmliatcil i.s con¬ 
siderable. 

Tlic af I vantages nf lids receiver over tlie coherer svstian of receiver 
are very great. 

til the ])hici;% it far more simple, requires far li;^ attention* 
h alisolinciy it'liable and constant in its nctlon* and jHis^esses a low 
and mi vary log ri^sistaiis'c* I hit the chief advantage lies in tlip fact 
that w’itli this receiver It is [lossihle to attain a very high sficed of 
working. 

The wp^ed of the authors earlier fniJii of mugiietie receiveri^ was 
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Iinnt«xl to the rate at wLleh tlie opeiatur rould read by ^uiuL 'So 
for tts ^[Kftal concoriied, liO'\%evcr, this neu' iletecloi: ia lujt tlepeJitU^ai 
upon t\m uhilit}' of tli-o o[>eniLor. It T^ to ii.se uii iiijtcniiiitie 

Lriuismittt r to H.^rnl iiJirsi^i|j|iEsi at ibe rate of 1IH> ^eoiils a iiiinutet and 
tha ines-“ag'tti will l>e ]>irkesl up and recorded quite clearly and dis- 
iiiicUy by means of this new fori a of ivixdvtuv 

Use anthor here g^iv^o a deinonstnuimi of wirclc-ss transmission 
mid neotqjtjon by means of liiglt slaved ** Wlieiitstcsm^ieistrninent.s 
leiit by ihc Genei'id Post-Dttiee^ used in e'oujutiotiun with lus niaj^- 
netic m'i'iver^ 

This form of r'ccorslin^ rt-^^iv'er lias iM.'en sutbfiidorily worked 
over a tlii^iaiice of UrI mik^ over laml, and will slmrtly be eiiipluyed 
in eonnia'tion ivltb liioneiv iraiyHailanlicstations. 

fii ran junction with Profi-s.'-or Fjeniingr. the tnilhor Liiii^ rL^eiUly 
intnxlus^ed further impi-oveinents which ^n'catly inti'ease the efli(:ietu:y 
of I he appamtiis. but w iiich lie is not at [iresent free to desci itje. 
TJie author here ilemonjitriitcii llic effect of the iiuproveiiieiit by 
tiieans of a ^ilvanoiiiLler. sbowiii;^ the ilelk?t'tion without and witli 
the iiLwv devii-?!;!, 'Idle antliur also exhibiteri and explained Ibx-tor Fleiii- 
in;^'s ryniaiiielcr far nieusuriii^ the length i>f waves used in \vin?let^> 
tele^ntphy,'^ 

A very wmsiili-ralde iitiiount of public interest has lieen reutered 
dm injt: the last few' years on the tests mid rx|HTiinents in whidi tiic 
aiElhor hfl-s lieen enpijjred in inve^ripnin;? the iKxssibilities of w ireless 
teleffruphy over very jin^at ilishinccs^ anil esijeLially tm tlie tests which 
iii\* hein^carrier! out uvro!^ the Atluntif: Ocr^^aii. 

'Pile facility with which distmict^s of over "2(Kl niiieir enulil lie oov- 
eml w ith the iiutlinr s appamlUi^ as hai" a^o as ISKlO, and the knowP 
isJge that by mraiis of syntonic devites iiintiuil interference^ could 
lw‘ preventedn Idl the author ta iidvise tlu- coiistmcrion of two hir^ 
powi'r stations. c»ne in Porn wall and the other in Xniih Anienca, In 
order to test wlulher. I>y the employmeiit of uiiicli ^iv^nter powen it 
iniidit not lx? i>nssible to tiansmit mes?si^s across I he Adantic f V-e-tti. 

On tlie ei"eelioii of these very extensive tt=^ts ami <'Xperi- 

iiients were carried out durinp^ the hitter pail of im2. These 
were ffiTsUly faeililiited hy ihv cHjjirtt^y tif I he 11 Lilian Oovmitueul, 
vvliieli jdawd a TJMKMnii t-iitWr. the fVii/o at (he ainlvnrs 

dispoNih Diirini^ tliese IruiLs the iulE^m-snni? fad was oliseiwTi! that, 
unlike what ncenrs wuth nusderatc jmwer-trnnsinitlinff stiilions^ the 
effect of intervening land or muiintaiiLs lx.lwci}n llic sending aiifl 
receiving apparatus does not bring alKJiit any considerable rc^Uic- 

^ Dr. .1. A. FtcEiahsjr. **0n jiii (uNtrnaiiuit for the laMsiirfxnent of tbv loiiutb of 
!oi 31^ eletSrh* wines aial aii3ii]l lEiilix^tMacett and Liipqieltles/* Pn.Mi jnij, Soe^ 
tootle Vol LXXIY. 
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tion in the (Ustancca over which it Is ]ioi?ftibic tn ctimnuinicfttei; thia 
resuJt hein^ tttie, no cjoiiht. to the much f^i’cstcr Jenp^h of wave nnli’ 
iiteil by the lji(u cluvuteci con duet or of the loiiir-clistiinco stations, 
tsoniparf'U with the shorter ivuve-length nidiatcil by Iho smiiller tstnl 
Icsi} jxiwcrfnl instilllntions, ITiiih messages were reectred from T^oltlhu 
at the iwsitimm marked on the map (fig. la), which is a eo|jv of the 
moji uceompanyiiig the ofiicial report of the experiniiioLs. Tli^ pcksi- 
tions, at ivhicJi sigiuils were received direct from l^iUlhn, nrc in the 
Ikitic m\ir Sweden, at Kiel, tUo Xorili Sea, tlm Bav of Biscay, also 
Fen-ol, Cadiji, Oibrnltor, Sardinia, and Siwzia. M(>ssagcM ivcn't^- 
ceived diotmeUy in these places from Corn wall, nlthougfi. In the Baltic, 
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die whole of Engltiiid, tlu- Xetherlands. otid part of Ch-mianv and 
Scuiidinatna lay lietwiHui Boldlni anil the Carfo Alherfo. Also, at 
Cuiliz and (tihraJtarthf whole of Spain intervened: and at St^esda and 
Caghari, in the Medltmaiteaii, the whole of Enmce. Including tlie 
Aljis, lay In n direct line tjetween tlie two stations. 

After thes- cx|M>rime!iLs the Cfirfo A/Zurto was sent hark from the 
-1 eiJi terra Ilea n to I’lynioiKh. and thence conveyed the atdhor to Can¬ 
ada; and in OctoiKT. nm. signals from Boidhn wewt i^^vcd nn 
tKrnrtf ship thronghoiK the voyugt- nji to a cJistiuicc of tJ.rtOO miles, 
w messages wer*‘ exclniiiged lietwwn the stations 

^ 0 ( II an Cape lireton, hut it was found that comrnnnication. 
was liettcr from Canada to Knglnml than in the opposite dirc?ctioii. 
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TIw' iTiistm for this is to Iw- ndrjhiited in lln- fad ihai, nwiriii 
to tho iind tNitioiinigrmcRt uf tlip Cnnrjdjnii <jov<Tnmt'iit, tijp 

i^tatioii [It CujM» BiTtoii hull Ihwii mon^ i-dirienlly and more exjwji- 
filv'dly efjuij.ijjeil t wliilsit ns iTfiunls IVildhti, owiii^ ti> the iifieertfliutv 
as to ’whiit wtiiihl f*‘ tlie nttitiRle of the lirhish (loveniiiieijl at ihiU 
titiie toward tlie workinjr of the stiiiion, the niitliors coiniHiny wits 
iiuwilliiig^ to expend lai-^ji^ sums of money for the piii'iKJsr! o.f inri'eiis- 
ing its of irtinsmissiori. 

As. however. iiH?ssagrs were seni wJili eiisc ami tu-eiinicy from 
(.'aiimla to Kngtantl, the iiiitlior i-onsiilejt*[| it his iJiitv to simd tin* 
first iiiessugt's to their Mujesties tlie Kings of Enghinil mnl Italv, 
laith of whom had previously givem liim tniidi enwiiiragi'jiiojit niul 
assistance in his work. The mithur was thus eniihleil to aiinoimcw 
that tJio traiiamissinn of telegrsiphif tin^s-sages rterow the Alhmtio 
Oei'Jin without the list* of cuhle or wire was an iictiunplished fact. 
Messages wore also simt lo His Majesty from Ixird Minto. llie (iov- 
enior-<reiienil iif ('aiindti, who hail taken a itonisiilemhle interest in 
the authors early exiieriiiients in C’lUimia. Oflheiv delegated by the 
fliilian Ihivernment iiml u represenlnlive of the Ijoiuhm Times Were 
prt'M’nt at the transmission of the iiiessuges, amJ nvtr tJ.fHKl words 
wore sent and eortectly received in tJio presence nf tliesc (.JnveriiiiieiU 
delcgntes. 

Further tests wore tJien carried out at the long-distance station 
orocted at Cape Cud. in the Tnited hitntes of Anieriiiu, mid a message 
from President Roosevelt was atieressfuJly ti^ansmitted from this 
station to His Majestj’ llie King. 

fn the spring of ifiOS the transmission of iiewjf messages from 
Atnericn to the London Times was attempted, ami the first iiie.-isages 
wore rori-eetly itcoivihI and published iu that newsjmiHT. A hreab- 
down ill the insulation of the apparatii.s iit Cape Ilrctnu tmiile it 
necessary, huivever. tusus|x‘nil tlie service, and, unfortunately, further 
mTtdoiits made the rnitiiuniwij of mcssipsH tiimdiiihle, especially 
during the spring and stiiiimer. In con«?(]ueiico nf tliis, the aiithorV 
con I puny divided not to attempt tlie transmission of any more |iiiblic 
messages until such time ns a reliable ntul contintiniis sen icc could be 
muintiiined and guaranteed under all ordinary ooiulilioiis. 

It is ciirions to note that the transmission of messiigtw across the 
Atlantic appeared to tie much easier during the winter months of 
lX'Cenil>cr. dunuary. and Febniary than during the 3]>ring and slim¬ 
mer, but no serious diflieullies were encountered hefore April. 'Iljesc 
were partly caused by tlie imuilatioti of iho uerijii not Ixing so good 
iliiring the damp spring wetilher, when the snow and ice nrij melting 
and thawing, as at this perWl the insidntion is much more difiloult 
to maintain In on eflicient condition thun during [he dry and crisp 
Canadian winter. 
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A iipiv sialLoji, sappUed with iiiotv |>Ejvverfii] uiiil inoir [;>erf(?rt 
j^jjpunitus^ is in of Lux'clicnu aiui the ruithar Iihj 4 not the 

i^l iloijbi Init tiint ill si ver,V short time tlio prsicUoibility iiiul mlia- 
!3ih^y of tninsiitlitntie wiriflftis lolegnipliy will Iw fully clrmonstrated, 
li] tTninei lion with tliei^ very powerful slntion.*^ it U hiten^stiii" 
lo dhficrve iLint the foct which the Ltiilljor had nuticeil in LSi>."> iind 
which he exjnvisiefl in his patent {)f June ISOth thnt tlie hir^^er the 
jJiites (or euprtcitieii) of the rwieiver mid tniiksinittpr sinJ tlie hi^^her 
froiiif the eurtii tlie jduteH ore suspended tlie preuter the disUiiice ihsit 
it is |His>:il>1e to eoiiiuimiiciite at piirity nlher eonditionst^^ still 
Isolds gotwl* mill tlierefon^ ihc elovsiteel cundiK-toi^ iit thfs<: 
sire 01 Itch Iht^t smd hij^her thiin those lu^al tii the sninlhT power 
i^tatioiLs, Tlie jwitcntial to which they nn* chsirp-nl U slIso very nnjir:h 
ill eisi'css of tlijit ui4efl iit the short-distance stations. 

Pending the irconstruction of these lon^-ciLstance stations^ vnluahlo 
lot^^ haAc Iwn carried ontj iind daily coinMiercial work is carried on 
liver distances of sdx)iit 2,000 miles. In OctoIxT, it waa foriijd 
jKissible to suppEy the Cunnid stemnship Lfit!tniki durin;^ her entiiT 
crus.'in^ from Xew ’^Ajrb to IJverixwl with news transmitlHl direct 
lothat ship from I^oldhu mid Cu|K‘ Bn'toii. 

Siiwe Jime a iTgiihir loii^r-dist a til'll r^JiiiineiTial service has been iti 
upemtion on iiiTtnin ships of tlie Cimard i?te!iJiisliij> Coniiusny, whicli 
shi|>s. (hrnughoiit (heir voym-^^ nvro:^ the Athmtic, receive ilciiiy news 
collertetj fur trutiHiiiiKsSon hy AlesEsrs, Uenti r in Eii^hinih 
jind hy tlse Associated Piess in Aincrjca. At prf^mt live trims- 
Adaiific steamships are thus pubLidiiiig n daily iiewspitpn- eoutaiii- 
in^ ttdr^niphic messages of the latest news. 

The pracliiiil and ex fieri mental work rarriet! out in (xmnection 
with the long and short ilistanco stations has afforded vahiabie 
opportunities for noting uud nliidying various iiiiknown iitul tines- 
iffec:tA of (he condition of space on the piofmgution of elei:(:rTi- 
inagnetic waves, 

Tlir author iNnng able to avail lunisclf of ibe daily reports of over 
7(J tihips and '►O hind ytallons, the chances of error frtan what iiiiglp 
\m} lerinei] iiccidmtal results iivo minced to ii EninimiiiiL 'rims it is 
iiijen^ting to olistu-vc that the diircreiiec Ixtwecn tlic propagation of 
tlse wave hy day and by night is only noticeable in the i?nsc iif hnig- 
distmiw stations; or. in other words, where ii considcrLible muoniit 
lif energy U foreefi into the tnsnsjiiilling aerial w Fire instance, 
all the shortMli^hinra filiipJo-diore stations having^ n range of aWit 
I-jO inilfM averaged tlie same distant^' fif commnnirntion hv day as 
by night; but the Jong-distanoe stntions, such os Poldhu. Oape 
tind Cufjo Cod, ns originally constriiciwl, aventged bv dav 
t wo-fi ft hs of t he dist a n cc co veix?d I >y jiigli t. 
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Tlio opiiiJon hns Im^Ti vspn!bi^KJ that tin? rea^^ii for ^liortt^r tlis- 
taiice.H Unii^ covcrfr^i bv il^iv Is tlue to I he eleetix>n5 propn^itod into 
:i[j!ice by the suiu siiitl thfit if aiv rontinutilly fallinj^ like ti 
lilioHer miijt! the eairtli, ui iicetsrflniice with the bypntbeaisi of Profesi^r 
ArrlicTiiuH. tlieti 11 nil portion of the rnrlh’s ntniosphcn? wliich is facing 
the siin w’ill hove Jii it mori* eleetroiis tinin the part which is not facing 
the ^ 1111 . and thenjfnre it may be lesss tr]msp]irt!!nt to long Itertsian 

Ttie fill] scrientiHc! explanation of this fact has jiut }'et lieeii given, 
but iVof. J. Jp Tlioin-soii has shown in nn intem^ting papiT in tlie 
Pliilosophioal tbal if elertrons ni^e tlLstrihuted in ii spna^ 

trsivcmnl liy longeJcctrie waves. w ill tend to move the electriJie^ 
in the divertioii nf tlie w'ave. and ivill therefort^ alk^iorb Siijine of the 
energi' of she wave. Hence, iits Professor Fleming has pointed out in 
his Cantor Icctutvs delivered nt the H(K:ie[y of Arts, ii medium thnnigli 
which electroDH or ions are distriburLHl acts ns a sliglitly tiarhitl 
metlinni to long ehs"iric waives. 

Til fact, clear sunlight or blue skie.s though very tninspareiit to 
light-wn^'es, uioy art as a fog lo llert/ijiu wnivi^, Appartmtiy tln^ 
iitnplunde of the elect rinil o^illations radiibteil has much to do widi 
I he inicri'sting phenomrEioiu for the author has found that If a con^ 
sideralile innoimt of janver is applied to llie radiating appat^ktus nf 
the so-t^iilled shmu-distance stations, the tlilTerence betAveen the rangi? 
of tmnsEniss.ioii liy night and by day IxKxanea nt once appai*enU 
altlunigh no tljITercjice is made in the wav* Icn0h rndiated, 

A cnrioLis fealtiiT^ of what jnay be ralle<l the ilaytiglil efh'ct is the 
siiddenne-ss with ivhlcli it may on I otf ihe sign a Is at great distances. 
These do not, as miglit 1)C snppc^sed, file ojf gnidually ns daylight 
increases, lail seem to fade away rapidly, and disftpjwar entirely^ 
within the space of almut tw'o miituU^s^ 

The anilior dt^es not for a inotneiit think that lids daylight elTecl 
will prove to 1>e a serious drawdiaek to tikc iknieticiil appJii^ution of 
loiig-dietance wireless telegraphy, as its result ainoutiiM to this, that 
rather moi^ [x^wer is ret]nired hy i\i\y than by night to ?®nd signals 
hy means of electric w'a’k'cs over lung tlisiiinccs^ 

It has been stated that one of the si-rions <kbjwtjons to 
telegraphy lay in Ehe fact tliat no nieaiis existed for directing the 
energy euntled |>y ihv stations. If we as«:iime tliis fart to Lorrecl 
w'e certainly' tint I that, if it presents rerlain disadvantages, it iiI'-e:- 
presentij many perhaps counterbalancing iitlvantages. For example 
if a c^able is laid l>etweini England iin^l Cuiinda it can only wu-vc f t 
commiinicalioii lictw een tliese I w o rtmutrii^: but if a wurelWs l omiec-- 
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lion JR (?stabliRji^l iwii rtudi miiTiilriiTw llio shiiions iti:iy ht* 

in^hintly iisetl in time Oif wair, «r in nriy ntlier t^niergimcy^ lo nunniiini- 
fflti; with oth^^r ^litlJliLecl ^y\ ait Gjhmluir* thi:^ Wedt liiiliedi 

nr H^niu inhind [K^iait in North Anicri^^a, oinj also* if nf^ccRs^1^y* witli 
^var sliips i^firn-'in^npjH^irfit tiR IujiimJ to tin* waivis? siacli sitivtions mdiaito. 
By liii'unH of Kyiits>ny. iilthon^h the enet-fi)* <?nn not hi diriicteii in oiio 
<lire['tion, it however, Ijc pieke^l iij> ul rfirtjiiji tliRtaiiuti^ only by 
<i>rliiiii tuned mreiver>i* as otieurs now with the ^hips cni^^JnjiJf the 
offliiTu Fifty of thoi^e i^ln|?s mvry windes.-? nji^pamiLU!^^ hnl nii]_v ilve of 
tliejii Jiuve the iiiRtriiJiienl Uinval lo receive the lonjf-diRtaiiici? newR 
fix>iii Ihildhiit iiiirl, sls a rrmtler of faiet, tliese tiie!^igei> 
airc n^vived aml_v hy ihoRe five s[iecrially liiiicd ^hi[>R. 

Before eoiieintljii^^, it intiy tiol Imi out of place to give u few ilelulJR 
as lo the practical iiRCiS to which the LMithoFn system of wii'clesa 
tclej^aphy has. already iH?en put. 

There 111*0 now over 80 British and loilian wtir sliij^ ec|ni|H>^'tL 
A luiinhTof ihesi? wiir ships aire lilted wills loiig-dktaiK-e [ippunilus, 
and arc therefore aihle to keep in touch with Knghind when far cnit 
on the Atlaiilir, at Giliniiian and in the MiniiterrancaiL Adtniral 
l^ird tlsarloR Ih-n^ford IniR aintliori?;ed rhe author to say that during 
the ]asi eniisc raf ihe Channel Fleet from fSibniltar to England they 
had no difficulty whatever in reiTeiwing messiij^ frnan Cornwaill 
during the entire vuyage by nieans of special long-diRlaiice I'oceivers^ 

Seventy liners, beloaging resiiectively to England, Italy. France. 
Gcnnany, Holland, Belgium, und the Ignited StatoR. are fitted with 
Ihe authors apparatus, and are engaged in currying ou commei'cial 
work for the l>cjiefit of passengers lieiween sldp and ship and lietween 
ship and shore: and fur ihb latter purpose there an? i>ver oO hind 
fitfltiuns with whit4i to comniiinirate* During 1904^ coni- 

metvial niessaguR were sent, iind at the ship mid sliorc stations 

ClintroUi^l by the authoFs conipany. 

It is also listed as a liranch nf the Italian telegmphic system for 
orrlinary rouimenaal iJtirposes across the Adriatic Sea, namely, 
Iwtween Bari {in Italy) and Aiitivari (in Montenegro), iiiid hi tlir 
SlmiU of Me^^ina at ilessimi* Ifeggio, and Giovanni. Also, in com 
ncciioii with she British post-offitii!. from Cornwall to the SriJlv 
Islands, on the not infrequent occasions of the breabing down of thV 
cables* 

As lo the future of Avireless telegraphy* the author es^pressea his 
confidence in its ability to furnish a more ecnnotnii'sil means for the 
transmission of tolegnmis from England to America and fi-om Eng¬ 
land to the colonies than the present service carried on hy the cables. 

li \s true that niany scientific inrii are ilubioiis of the pmctk-abilirv 
of tending dectric waves to greai distances. Others ore nut. On 
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ft rc>cenfc memorable tJcciision at Gla^^ow Uiiiversily, Lord Kelvin 
publicly statetl lhat he not merely believed tliat messsigcs could be 
ti-ansmittc^l aenissf llie Atlantic, but that day it would be pus- 
f^iblo to =end messages to the otlier side of the globe. Apart from tlie 
practical lUid economical possibilities of this step, when realisscfb the 
transmission of messages lo the Antipodes would open up the po^i- 
Inlily of carrying out tests of very gn?at scientific interest For 
examjjle, if transmission to the Antifwles were possible^ the etiergy 
oijgtit to go over or travel round all jiarts of the globe from one 
station to the otberi and perhaps concentrato at the Anti[>odes^ and 
in this way it might perhaps be possible for messages to be sent to 
such distant land^ by means of a very small amount of electrical 
onergi'j and, therefore^ at a correspondingly small expense* 
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No iHiabi(?ct in the whole doiualu of tlieoreticiil eioctrkity po^s&iises 
SI sore intort^^t lo Uic- deotiwhemi^st thim the tlif'ory of the de^eainixt- 
srition of iiqui^uus^ foitition^ of sintl eeids through the agency of 
sin eliictric ciimnit. For more than a htindm] years i^ieivtiHe atleii- 
lion liiis lieeu coiiviTgcJ on itj for it lias prctiftiJted prohlcms l^oth of 
imusnal intellect and of imtiaunl clifKeuUy. Its devcilopnient hm not 
Iwii one of imiiitemipteil j^rogreSLs, but mther oup of leaps and 
l>oiind!^ aUemating whli seaaotia of aiispended atiJiiiftttom Even 
with the noteworthy additions of Llie past twenty yean^ it can not 
Ik» saifl that all difticulties have yet been resolveih We are in little 
ihmger nf m tNrariidetely deiiring up the entire field that notMng dial I 
be left for |ioiiterily. 

An liisitorienl review of this siihject, biased it iimy bo by perspec¬ 
tive 11 nd distfjrScd hy the di-sprop<irtionately large visual angle under 
Avldvh we view mxmt eventi?* may yet give its more respect for the 
iichieveiiients of tin* jmlM. tifsd less unreserved sulisfactioii with ihfv 
advances of our owti 

The earliest rec<jrd of ohsen^ed ejcetrolyHis dsites iiadi of the inven¬ 
tion of VoltsiV dry pile and “'erc^wn of ctips.'^ The decompof?ition 
of water by electrical means %vas destrilaid by vnn Troostwijk 
and Didniiinn in 1T&9* [t was occnmplished by sending a series 
of electric discharges through ivliter in a narrow glass tube loetAveen 
gold wires whose ends were an lueh and a half apart. The tube was 
placeil vertically^ and whefi the end of the upj^er wire' Ijecanie iincnV" 
eitid the spark eaiised the exj)losive reunion of the mixed gases. 
Tho^ experimenters roiicltnh*th contniry to the opinion of many of 
llioir scientific i:aintcinpnrtirief4^ that Ixntb ihe hydrogen and the 
oxygen were fibiiiineil from the decomposition of water and that 

* rneflldontinl ilein'enxl iit tla* geniereki of ItM? AnierS- 

cim E]kH.ana.-LhL^ttilrjd rtiK-k^ty, helil at Hiisttia, April S-x JSKhT, Here 

retjrSiitiHl {turn Trnrwsncttore* uf tlie Amerlean EleetroclNfaileal Sookay* V«t 
Vtk riinnilelphla. lOOTV. ComTiatit ]DtiG by the Axneiicaa EleetrmSiefiitenl 
!S«cSctj. 
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Witter L-un.^ititetl of n ihiioti of Ihi-se two giises omly. They eite<I 
iMsth the syuthei^k atid the uoiilysis tukiii^^ [jhiot; in their exiKfriiiientuI 
UiIn;^ iiJi |)rtjuf!^ uf their view. Bnt the qiie.^rioii ns to the louliner in 
whivh eleiMi'ieity nvt^ to eifeet the deeonnK*itition i^^niained unan- 
j^weml. They did not nbtnin tlie two ^maes heparutely, but iiiixeil 
in the |rhis%3 tiaUv An enormous numln'r of elisehurj^ were sMiid 
to lie nece^^^iry to produce nn appreeinble volume of miYOcI ga.’^os— 
144 jW f<*r cme-tliirtl of ti cidne inch. 

A little Inter ISitter found that aO or W iliseharges from a Tjevden 
jar thionf;h a elution of silver iiitnUe U^tween silver wires ^^ave 
a visible ilejxisit of metnllie silver on the no^tive elei'tnale. By 
roveniing the poles rliis deposit diszip|>eaiOiK and nt the same ume 
n new' ileprail formed tm die other win*. 

It is tiierefore ofiviutis tlisit the scientific* world was jirepitred to 
arrejit electrolytic decoinjXJSLlLon when Volta disclostal his in vent Lon 
of the dry [nile Hisd the voltaic Isattery, or ” crown of cups,” This 
disclosure wjis made in ji letter to Sir .Tosepli Banks, iirtsideiH of 
the Koynl Sotriety of I^ondon. dated AltiitJi IStJtL Before this 
letter vr^s piddishcd in the rhilcKSopliiral Transact Iona its coiUeiita 
had iH^rome known to London physicists, an<l ^Tcliolsoti and Carlisle 
hiut deeomposeil water b}' means of Volins pile* CorlLle iiunle the 
lirute oliservrition that when a dii>pof water was plaml on the up]ier 
plate of the j>ile to improve the rrmtacl l>t‘twi*en it anil tlie win" of 
die external circuit, gns wus given oiT: and Xirtiolson n^vogniKed 
the piw'ine of hydrogen wlien the wire wsis sti*eL These and 
oiniihir finis indiiet^d them to ntiid the elec! l ie current from a pile 
of pztiirs thnuEgh river water txiwfi'ti braos wires in a glass tulle 
half sin iiuh in fliiimeter. A tine stream of giis hid4>les was at once 
given iiif from the liCgative elect iykIc* t)iie-]ifus>rHli of a ciibie 
imh wuH oblaineil in an hour and u hiilf. and when this wtia iiiw'<l 
with all equal volume of air tlie mixture exploded on tlie approach 
of u lighted WLE.X tujwr. 

Ah hough these disiHvei's expax-ted the docoiiiimsitinfi of water, 
they M'erc not piwpaiied for liie iisLonisliitig fin^t thiit^ while thi^ 
liydrogen ap]N-aitsl sit tlie end of oiu^ of the win^, the 

o.vygen jipiH^areil only at die cml of die other, iiesirly :! iiicht^ 
ilistiint. This plirimmenon was to ilsd diw^mvem's iiievpiicalde. Tlwv 
made tlie very ivlevant and acute remark tliat this new-phenomenon 
*"a]il>enr0 to show perhaps ii general law of the action of electricitv 
in chemiral pi-ncet^ies/’ The exjduiiutjon of lliis nuimrkable fact 
lia.s ever sin<x> eiigsigetJ the attention and licst endeavors of science^ 

It is worthy csf attention also that Mcholson and Csirlisfe nljsei ved 
that chenjical action takes phice in a voltaic cell when it fimctioiis as 
SI S4]iiri e uf ciirri'iil. In i>dier wonls* Ehey retiigniml thsit si voltaic 
cidl L also sill elei imlytic t^ll. This is the fii-st of nniny facts which 
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toll fij[;^iii>it \'(jlhri4 oiintJioi tliouiy t>f tho fuiioe of xi 

voltiiic M\- Voltii bim^olf ihut %Uq ohomionl net ions ^oiug 

on in ti v^illuic Imvo praotioiilly no ossontial significonco¬ 
in lhi-¥ sun 10 oolol>nitcfl your of CniiksJnnik lojul 

iicetato iM'twoon silver Avirc^. A tiiinnto or two nftor roiniCftion was 
rnatle he olisorvotl hiHtrous motulUc Jeaid crysstab on the iR'g;itivo 
olot‘trtHk\ whilv gas was JoieiLst^l al tho prjtsiiive* Cruikshunk called 
attoiilion lit iho fuct tiiiil only liquids writaining oxygiui rondiiot 
eleoti'icity. and ho mijM-ars to liavo ciuiduclrd llint uloctricity seizes 
on the oSYgen niul triiiis|j(ii fs it iiivisihly to tlie ijuaitive |KiIe, Not 
so far i\‘rii<oot| troiu this ooriceptirrti is Lho |jrrsent view that I lie 
oxygen oiuiveys an elect lie oh urge nitiior limn that the charge (■OO' 
veys the oxygen. 

The separate Li|i|ioiii‘aiLCo of the two products of dccom[jositii>n at 
llie electI'Oiles was the most iiotewuilhy/and at the siuiio linio [he most 
iiiex|j]icahlo fart of ek4:trolysis to nil tho cheiilists and physicLsts of 
the ihiy* Ao unknown corresiionJent in Nicholsoifs Journal ox- 
pressu^l hiuiHolf us follows: 

I atiinilil Ukw lo Jii*|iare liow u t-au hjiaiuai in aui' ipys^reni that the two t'tim- 
iKUu'ntu «if water mn Ik- ciniwtHl to upiK'iir ut a iltKtnuc'i' rnnEi ojirli utlu^r. 
l>iM^ tbt> lirtlrfkj^iU] frojii tlio |kartten's of imler at ihe stittr wide of 

tlio pfch' ay frtua It ut tlie iuKtiuil wtirii UtK-rat^Ml I here? If U«it 

]h sjo, w'liy i]ia olio m:v ihi‘ }?fl« biitilik^B ou tlir w'tty? Or tli*e» tiu? arrjfcu 

iiUarttle Xt^juk tU« Klivvr sSde to the Mine Billed Or nre there two Htreatn» at 
i>nce7 

It should reuiofijbored ihat Volta attiicliecL an extra zinc plate to 
tho isilvor at tho )ajslttve end and an extra silver plate to tho zinc at 
the negative end, kith in the case of his dry pile jirul crow'n of cups 
or voltaic battery. Hence* in the early" literature the zinc side means 
the pa^itive aud the silver the iiogative. 

Sir Hiuuphiw Hti%*y was early in the lie Id of electric research, and at 
once distatiixd id I hisiEngiisii ojufrcresby the iniinlu'rand iiupovtaucc 
of his detail ^lisooverity. In fjiirtitiiiltir at tho ouL^t he obtained oxygon 
and hyJrogcMi in dilfon-nt tulios !^|mnited in tlic circuit by lUe inter¬ 
position of his mvn jicrsun as a condiictor., and he proved concliisivoly 
that the two gases aio evolved in ihe ?aitiie tvlative projxirtion in 
which they exist as elements in water. Hut Sir Ituiiijihry l>a\’y 
added little to the theory of ideetric action in electrolysis. Near the 
elo^ of eule of his piiijers piildished in December* l^iOO* he ix^uiarks: 

<lii frti'trt 1 hIjjiEI ii«I lavutiaie la KiHMailat^^ * ■ ■. ^Inuy 

vutloiii^ nuifflt In' praNihly, iNefore ive i*3i4lt he nhk‘ tn aMrt^rtulii whether 

WFiter Is ileeoiathJtHMl Sn (zeilvanle pr.iee5a?ki=, ^unuoshn: Its UixHJiuau^UEQii. we 
inufa aftRiiiuc that at least <uie of Its elements Is eapahle of rapidly pasalii}! la 
an laviHlble forta tlirungL melullEc zmlnfUitiei^, ur Utmtiuli water uud many 
ranaected anmiilo hcKtlw, and wnch aa ai^i^nauMon is tneemiannsiimlilo w'ltli 
aU kjiijwn facL^. l^at a jjhort period lias clap^ dace ptiUasoptLcrfl beheld 
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tt'lili jsttJlJ (intl iJiiUl nulmtam'iw n<*w uiutki^ of Jn 

illfTt'ivnt ^s«iL not till- m-w plicDouii-iiu of itiiU'iiiiimii itulliurii'^- lu tu 
tbat nt HO very dlstunt time tbcy wiU behold l'vl-h tlio«e t-aseu uutluniuluf; 
novel L‘litui£ei4 null Jn new and now unknown totmn? 

Tilt diffiiseocss nmi lack of coiicroteDcss of ideas in those earlv 
days of the science, Iwfoit! the time of Ohin's hiw, are strikingly 
ii lnstratcd in the followinj? ext met from u syllatiiis of a course of 
lectuitis delivered by Davy in the theater of" tlic Royal Inf+liliitiuiL 

ill Jiiiiijsin^j 

Tbt^ a^^nej of t!ip K^ilTnnli: luUti^rii^ wliJrb elicinlcjil Sn 

iiiul KlicM.'kM n:i the' IEfEu:^ ImhI^ Ie? prohnl>]y hi ipjiiiL* 

from thai qKtru'y u'bhMi jiryiLui^'i^ ^luirkfi ttnil tlic rttiiihkLNtKpn of tiOflEw. 
“Thtt ono apijeiii--^ nil clrt‘uiOdtiiiiw?M h'Ink Rtmllar. lo imw': Ihth.^ 

tn ffurfinv ill <ikLi]Xki!)iiiii| ^rtfulGA, but to l>t‘ ffrvjit lu unknown ikruportLou ii» 
iJw am Ekuiii'i^roTif^ The E^tuoHity of ttit* othi't minm Up Iki us tuik^li 

osmiceu-d iiltb thy vJCteiiHloii of ihi* surfact* of tlic fk^rlcn as with tholr nuinlicr. 

Duvy waft licit Ht Uiat tinie ublc to distinguish Letweiin cilectro- 
niotive fora' nr ek^ctrlc pmssurc? nnd sLriui^h of ciiiTent, 

Tim loji^ contf^t wiigvd between the HUp[Xirters of the contact 
theoiy of eltH^trie action in u vohtuc cotiplc and the ehctni^Til iJieury 
is briefly nUntied to in tbis sutnc sylJubus* without miy clear iiitiiiM'^ 
tion of the positicm taken by Sir Humphry* himself: 

Volht hna aunpoi^'t] that oa electrltail enrreut in nlwaya prodaceO hy 
mere contact of ix^rlnkii eoniluciarF of eloctrleiiy. Hut iiiiiiiy of lU- 

Hrltlsh plilhiftiiphers Luvy ilciiEisJ thl^ iKinitrim, ncH^tituitliii^ fEsr f rotu 

the diiHstiiiet kiD of tile eqiinibrluu] nf electricity lu i^ulveiEik* clrelcu lu 
fjucJiEX' of the cbemjcrtl aecTicIcs of tlie fJEfTcrent LkmIIw COinnuRliik Hieii]. 

On NovguiIkt 120^ 18D(j« Jifivy read lie fore the J^oyal Society a 
Bakerian K^ciure on ''Some cheniicaL nifeiieics of clectricETv,^^ In 
tliis lecture he takes a decided |HiftitJon against the diemicul theory 
of eJectricuI escitatioi^ held by many TJritisli phiJfisophere. lie 

TAip ^^ncral lili'Sft Ait^aiuhOfl In the nri.‘iTiN]lii[f impcfi are ovldcntly itlM«-tly in 
c<ailfiii1[eUDU tu the ephiloii nilvain^iJ Ly FahrsHih aiiU whiJeti, In the I'nrly 
}atii}n^a of liivcnlifnvtlon, ui>|h.'ainm| extreiiiL^ty nc«aMihth\ iiaimly, tlmt cLoiuieal 
eluiEitrcK II ro the jtrinmr-if ranweK nf ttie pheiioiui^nn of UFalctinlsui. 

Bi?foR- ilie esrftrlua'Utjfl of M. Votta nn the clt'cirlclty csclu'^l hy the more 
contact of metals won? pinpllsheil, 1 h:ul to a ci-rEalu exu^nt adophkj this 
opitifon: hut the Ui^ic fai^La liaiiieclljitely prtived that another pywer mmit 
ticfy-??sarJly Iw? cout'cmetL 

Tn this sflnic Ic^^tiire wa find smggpptiong by this dintiiigiiisliod phil¬ 
osopher hannoiiixiiig with tho miebrated tliwry of Oriitiluis; but no 
cretlit is <liie lo Davy for tlif** su^fgx-stionri, U^s^iuhc Grot thus pub¬ 
lished hts theory iti the yeiir 1803 iti Rome nodi-r llie title: Menioin; 
siir In drcotiiposition de I'ean et des corps, fprello lient cn dissoJn- 
lion, ti 1 uide, de I’eleclricitfi gulvunique,” A secojid edition followed 
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thp ne,\t ycar, and the iriemoir was also i^ublisbod in the Aniuilca do 
Cbiioi*^ in ISfMl Sir Mnmphry says: 

It la very aaOirnJ U* paiijwKip timi the nr-jipUpjit stnd fUtrarfive eriprpjEciP arc 
Ci3mmmilcnt4.'il frujii jmrilrli' |q ginulliiri' jxirriaVi* i>f rlic k^uiic kluiL iw iia to 
cstablEali tt eliain Ml llnlil; aial tkat Hi I a 3a rtnilly I lie etisp 

to !:tl4i>wii hy iiinny fni li? • ■ *. 

In Oie i)f I he j^kriratEim of t1a> L-oitaLllttiMaE-^ of tiolerK a hi] ^|ijtlcrii$ of 
neutral HfLlta foniilu^ thn wIufIc of ihe chain, tloi.v ifUksnlhly In? a ainx't^loEi 
of {IceouaMHiEtloiis niiiL rtM^anjMiiajtlonK lhnlLl|^-llaht the atiLiL 

Ostwnid says (KJoktrooIioinic, p. SOIJ iluit tliu dHTpii‘ni tlieories 
pro[Mfci4ul to f%v|ilain Uic ;4c|mrcili^ pvnliilioii uf iJii* products of dec- 
ideal dccoinpoTiitioii viinj wiili one anotlier in im|jrij|uibi]ity, nml no 
one of tlii-iii wiiH free fmiu the Enrjt^t ?^rioua objcLtioixs. IVlicn at 
lentil one view met with general nta'flptaTice it wait not w much 
i>craiise of ils uticoiidilioniLl e_\cclkncc as Ixjcaxise it was lit least rehi- 
tivciy the l^est of nil. 

Hear tlio account of UroiUm:^ himself rdaiing to tlie origin of Ids 
thwry. He says: 

Volth'K {lilc, whliii luitde the i^uEu^ of lu hivetitor Immortah la na elec- 
t rich I <jf which eneh elinuvul—tlmt hsp eiurli pair of pliites^—luoi hcitli 

a poflEtlvh rtiiM n negative jnjIc. The i-^siiHlilcnilh^ii nf tills i;H>Liirlt 3 ’ has sugffL^tud 
to tin'- the Idea ttmt a j^huilar indaHty nilKht form between tlio moliKmlosi i*t 
water w’hcii It Is arliKl uti hy rtOs ajiiuc cleclrieal a^ati tmd 1 must coafesw 
that thEH. w-a« for nil- a gleaiu of llghh 

Freiherr von tlmithiis was a most interesting cliaractcr. At the 
ago of El year iind a half the death of his father left him to t!ie tiiiri? 
of his niothiT^ and he lived with her tju her Ian<led estnto in Lithnania^ 
near the iK^rdursi of the Baltic province of Kurland^ till his seven- 
teen til yeur. The taste for si'ience de^elope<l in Idiii at an early age* 
bat it Tivas stifled in the naist bnitiil and nnsyinpulhetic mtiimer by 
his teacher, wdio had ncitiior the taste nor the intelligcneo for the 
^■tudies to which the gening tif (^rotthiis inclined. In the yeiir IROr^j 
at the age of IS* lie went to iAM|szig \u sUidy* and after six months 
there lie iHjtook hiinsidf to Paris, wliepf' he listened to the lectures of 
the most dii^tingoiHhi^l philosophers of the time. The threatened 
war Ijetw’een Fninct! and Uiissia conijM'lled him to leave Pari.s and 
he hastened to Naples^ where ho reinainei;] till the end of tlie year 
1S05. Tlirongh his fortunate aei]uaitiLa[tce there w iih a distinguished 
English pliysieian numeil Thomson* who was the owner of a small 
galvanic apiinratus, oar young natural philosopher was enabled to 
repeat the ex fieri ments of Profe^r Pacschiani* which were Ujcn excit¬ 
ing rniidi attention. The result was hiA theory of electro!vsis, fiiYi 
published in IS05* when its author was not moi:^ than "2Q years of age, 
a theorj^ whieh lield away for nearly three'qnflrtet^ of a centurv and 
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vi.‘hic!li hiEs for^'ver liiik^fd lij?i immi" with l!iy hi.sliiry nf o](?eirg- 

i:heiiiiEflry. 

Liids^^ tiinre farnnihlo C!Dniiitioiib» of Inrth, ^^ducarion, und sur- 

munclings (rrottliiis have one uf ilie nioi^t dislingiiiiihed 

investi^jloi^ of his tiiiio. But in the antiunn of 1807 he felt t-ouj- 
[jclletl to retLini tn tds iiiioestFul e^^tate isiiil to busy liiniseif with the 
dnlies of nian]i;^er. Uqicq. in the eonnliy, in a JtnnoLe of 

Lithiiainiu, for the pari withmit litt inry EisrtiKiisite?^^ and hiokinj; 
often llie iiictsl essential meims yf it^arefi. he wruii^ from naliire 
soiEie of liar tvelheyiiLT^iilotl seci^Ls iOid wrote noarlt' all lib ountrihu- 
lioiis to scienco. 

For years he siiffpml urLM|M^akahly fi'orit an iiictimble organic iiiieI- 
ady. t'he Imiible iiiemiiJed fnjm day lo day* and finally ix^^iehed sntli 
an 11 cute styg+> that he was bixiught lo the rash decision to sever vol¬ 
untarily the thread of life, lie died in iii the Eige of 

The (initrlius iheorv of the meeliLiiiisni of elertruiysis rloes not 
respond, as wp now know, to the facts of IiUer dist'<»very. But siiuv 
for the first, liine it nnnic coiiijji'ehensildo the |diysieal [lossiliilitv of 
the phenomena of elect roly tic decoiiijxMilion it Inis etninring vahie. 

liroUhns ecjiiceived that a species of ^Kdiirii^ation is set up in ihe 
water by olecti ieul agimcy, s^i I hat the jKjsitivdy eliarged i-lenients 
are turned towjiril the negative electmde and the negatlively charged 
ones in tlie oiher dir(H;Eion+ Also, ihat at die tiionieiit of seiJaratioQ 
of the oxygen and hydi»gen from each olher a division of I heir 
natural charge of electricity takes pi tire, in some way not explained. 
Attractions and repulsions follow ; ako the eontinnons movement of 
two Streams uf cJiarged pailicie^ in upposiie directions, through die 
pTOtx*i?s yf molecnhir interchangf-s or tlic exchange of pEirlners whose 
cyujugal lamd is cheiuiral alhnity. rTrctdius not appear to have 
got the conci plioTi that a current in nti electrolyte is the convecrion 
of iHiJiiitive and negutive churges in oppy^ite direclions, but his theory 
was dii'ectctl towaix] ihe explaiuiiinn of ihe mtjsl obvious aiul novel 
fticE that the pixalucls of the ^1evt}fn[x>sitioii a|i[K.*ar at widely dis- 
lanl jMiinis. Tie distinctly rennirkH that the pi’(KU''ijS. as he tronteivi^s 
itt involiea tleconi|xjsihoii lU the dcctrode.'s onJvj wdiere the current 
pa.-^s fwHw’wn the declrode and the electrolyte. He savs: 

T thererore, Hmt If Jt w. re p^isalbre tc imNlure In w ater n eurreiM 

nf jjahiirik c li^ trteny m ilmt U shr>uUl ikistrStM^ la Ji a i-dmyletc cltcuU, nil tin- 
ijT tin- IJfiulit wiikb arw In tljla drciilt wtniiu nt tln^ Hume Ixisoinr 
Ik- natl rcfortiii-a j wlk^iic i- It foUowK th4Jt tbi^ ivaOT. 

It unik-rUoi? tlie actlim of paJvjmJiKuu weulil atlU fllwa,VH n-ujuto water, 

(iroltlmshad no consi.^tent idea of the ndation lietween the clwirges 
curried by the cynipuunls of u molecule and the pussuge of a ciirteot. 
The current appeared to him only lo align the molecular eom|xmeiits. 
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uiid thp i'0su!tin|^ niul rc'-fnmMtiniis v^reve title tn 

tlie uttnictiiOii mid ivjjtilbioii the cleeirit; *>f tlit?ir 

pulRrily, His <?oin:trptiuii \V£is crude mid imjx'Ffet <Lff3ni[Siired ivilli 
Lhe curi'csiKUidinj^'^ toiicepty of the liiiie. Bill u sluiwed lit 

luii^t that the |)heJiijiiieiL:i of cleetrolysiii Utkc pluee by u coiicelvablc 
prcH-'e^is^* If it did not sutisfy till intidJi^citiai it ifiiieted 

ckiiu>r luid bridal llie ^ulf between the knotvii iiiid the tiio^cplicable* 
It was indeed n f^lcaiii of light that iiiin never Lieeii eibiei^d; and we 
owe mi everliisting debt of gmlilude to tiie farnier [ihiliii^oplier of 
Lithuania. 

(.irottbiis gave u vivid jiieiuit* cd the chief jibenomenon of elec¬ 
trolysis* the ii|>peiiemit:e of tfcie separated constituents ul tiie elifctrodes 
«j|ily- The kiiuivledgo of Ills time scjiicely tt?aelied iieyoui] this oin» 
filet. It H^as not lung, Jiowevei', U^foiv new ekbsc^rvutioiei were iinub\ 
wliidi eon Id with difliciiky In* fitt^Hl iutu his pii^ture* 

The essential fact wliicb the theory of IrrntElins welv incoinpeteiil 
to answer sal is fuel or ily was that the sniullesl ideetnunotive foix-i' 
iiiLiy [irodiice a cm rent through an eketrolyte. and the sti'ciiglh of 
tins enrn-nt folloivs f>hin’s hiw, 

(liotllius assumes that die application of lui electroiuoiive fony 
to the i'leclrodes gives I'ise to n po lari sum I coinlilioii t>f the rnokH'ides^ 
and dial at the m^1nnt of die si'puratiou of the Imlrogeo ami osygmi, 
for Gxain[>k% n i^parjitioii of their iinLiinil charge of electricity takc.^ 
place^ cither Lhrongli eontacL or friction; scj that one part lK.Hrf>inLS 
electropositive and the odiet^ electronegative. This iM^rhafis means 
tliiiL the non mil condition of tin eJectmlyte is one of iHpiilibrinni 
with rigidly combined inolecides. (irotthus iLitl not iip[xair to con¬ 
ceive of the cleavage of a i>c:ilarjKcd molecule until ciii-rent passed* 

From die time of (irottliuH there was n long jiaiis^* of fifty years in 
the theory of electrolysis, for no lm|iurtaJit step was tJikvii until 
ClaiisiiiSt in 1807, piihli^shed his pmfomid mnditiration of the Grotthns 
theory, ("lansius's sludy of the kinetic theory of hetit prepared him 
to apply similar principles to the interpretation nf ekni'trtdytic j)hc' 
noiiieiia, lie leaves no donht iihoiit his meaning; his conceptions 
are always clear and clearly expreft^Hb T will let him speak for 
liiijtself 

Lrfrt tliere lie a Urjulkl, wholly i»r Eu |Mirt uf vkH^rlrulybc mn-lcculcfi l 

iiuil h-i it Ite usHiumt^ that lIk^^ luolei'iitL^ are urraaf^^^l In t|i^ natural 
iSun of ttie llquUl In any dellalle tminaer ]a wUH'Ij they (itTwist. m Iona ii8 iiu 
r^relpi frtm» aciH vu llicm. nUUv the luilhlitutil molwules eecIlEate iwrhfiLS^ 
iilHiul itielr iMiHirkiiiR of i‘4jninhrhiiin Out an- niniOle te jret uutte /ivvay from 
tlieiic l-'iTrtlMT, lei an iittriietlrai a»aiinnl Ih'IwiH'U two iNirt-motkH'titefi, as 
there niust l»e In ever;)' |H.mslh]t- arrainremviiL auit let iwli luirt-moliN iiiefl be 
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bound tosiitlwr Into ji ujolutiile jind. tlmn^rorp, nonr top>ltipr: th™ 

tlio nt true I Inn bloillitif thoiu tum-ttier Is liR-jUer tlioii Ow nttnu-tlon tH UvL-w] 
tilt tMiHltht iMirt ttioIcniJt of otic wmpli'ti- nirdcciilo iiinl [lit- eilveuLvo nf datiUior 
If now All oltii'trttr forii.' xiciH witlilii tbtij mni^, nml K'tks to urKt iiie posltlvnl; 
I'leftrlliHl i»jir|-ni(ikn.'ukt< Jn mu; lUmiEEiii nuil ih*‘ iietJH.th-pJj' electridml nnen 
tu tbe otbor. then tin? (lUi'iEtion nrlEtts wbiit Jnlliii'ti,-..- this clwtrk; forw niKht 
**i'rf ou dll? hehoTlor of tin* inok'i‘nto«. 

IiiuKiiJiixrU flit tbt iiiulbt'uii'it ore AiSiiianiLyl (ei Ik> p]i|>jilik of ratntian. Hu* ilntt 
flTfct wouJil Tilnlrly Im- to liini all nf tboni In On- «nirjt> iivinutr, mo Hint ttio two 
upiMilU-ly elptiriapt] jKirllons nf nycli t-ntnrik-tt inokt tilt- ivniilil !«■ nirnotl In 
Om? iIIrtK-tion In tilikk tlwir im' nrjjwl Uy Hit iu-Huk fnn^-, I'lirtln-r. tlin foni- 
wnnbi ittwk io xcrutnut iJn- t'nti-mok'Ciikit mil tod In n wlKdo nr ooniiiloto min 

mid tn fiiEive tbem Jn ... nnd If th|p nn>lk>ii (nitiies. tlioii tbo 

linsItJv'L' imrt'niokH’ijlp of tiiio wIkiIu ntii- ivoiiliL nn-oi Hit> iinttiitlvn nf tlio 
follmvhiff nnil nouJd wniblim wJib IL Itut now. In i>pJor tbnt tbo oint- UE<[ie<l 
liurt-iiKiIiMtilEfi may |«. Kt-iPnmt.Ml. tho nttnntloii wliii-h tbi-y nxoivlsi nn «iiL 
etber iinwt bo ovtiriMnit'. Tbi-rnforE- n fnrtt of rIoflnitD MtroEiKili Is iiot-oii^Ary, 
qnd ojio |» thus k>d to ilio ofHiotuBJoii ibnt Imig ns llio frirce m tltig on the 
E'OQductor (low rot tmvo tbls stroiiisth no (lotfOEnpuiiitlou tvluitovor mu Lnbo 
|ii(n», nijil thni, on [In? miitRiry. ff Hk- foni? In IncrniHcd to tbo miutsito nti'i-ngtlli 
Tt-rj- niEiiiy iLiok-ouk-t must 1)0 ili?Enmi|)«MMl at tin? sqmo tlino. nlnm tlioy nra nil 
iijiduf lUo lnllucin.'« of llio tuiuin fotvo fiiid imvc iFro^'iuoly tlm miiu? midtjon to 
tiiiL^ ntinthor. 

\\ ItU tSu'eleelrlc enn-ent* iIm? emn Im* nn Tollow^ 

If It IS nHsiuni-d ihut the nitnlm iipr mndmtM only thmiinti nlwtitK|y«lfl ; So luiijf 
es die furev netJni; on ttn* mnduetor Is lielnw n certnlti limit tt produw 

no mmont wlmtuver, but If It Inis mnetiwl this IJmll. itn-n Hinliktily u ve-ry 
ntttiLif (rnm-nt tvll! flow. Uni ikls mtiE-tunion is flally ■.■nTitRiilleteil by t-sjie- 
rioum. Even iLn stiniJk'st form mitsiit a nirrent. iDTiiliirtt'tl hy iilttwiintu iks^oiU’ 
rMJtlona and runalotiM. and dio Uitniitilly of tills mrrt'iit Itirrmsts Jn af^iordanee 
with ()bin’s law tu proporttnn to tlio nJmfKiiiiotjTe forri'. 

It rolloiv# from these miaskleRitloiLs itnit [Jk' ilism- «u|i|juHltlou to the effeel 
tLal the isirt-iiietfs'iik-s of nti nleetrolyte itre IkiuiuI iuitetbL<r in the IIkim] relntltm 

nr whole inolw-uli^i ami Unit this-*. Imvo ii detlulie m,d rtwitnr nrrnnKenwtit 
inmt ^^e uiiLruir. 

T l^lJeve ttn-reforo that U.e foltowlOK liyi^iiu-sls by wbteb tills mnimdlctbm 
s Tcnn>v«k ntid wtiJcb, ns It ueetns lo me. Js in l.amwmy witb other brown 
h^iirip c^-inRldi'nnicm. 

In m t^tlse “On Urn nHsJn ,.t mo,Jon. wblH. we mil bent. ’ I li,»e ettj.rcssert 

‘ ^ .. nioJei-iiIiH iniTo no fJeilnlte ptisUIoiia of tiiulllbrluin 

about wbkb they .inly ... hut ibul their motions are so Ilreiy that they 

therrfiy .'onstimily mnie [tifn i-ntlrely ebHUfi^l iiml now relutlomi to one another 
nnd more iiukiui,' one anotlier fu an Inesukr way 

U-t us LOW ImeElLe In nb ebs.t™iytk- Ilm„d'n single part-nioloeule present, 
for Lanmide, nn elmfro-iMWitho one, the eleetrtml mmlltlon nf wbkli we shall 

i^mplote molwule, I Is-llere now that while rbla j)nrt-mol«?«U. motes about 

molecule with erentor fon.'o than [hat with which the tw^ 
l-nrls belouginir to au uiidJss«lnusi molettile. whose relntJou to melt utber Is 
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Mi>t attnift ftii'b olJi^r at llils namt* [nKrtnuL Ah aioti 

itK tUlw aiiHltt!oi;i cHTii™ It win HiKut JoSii 11 self t(? thia iJiirt’iiioluc:iEt€> 

aiaJ ihi- |4(}9lthT^ pirt-niokMailc foruierl^' liotiiiil to Ihbi Bjiiite tliorulpy bcwiue^t 
fn^e. Thlfi one now km turn iiL[iVL>a n^H^ut free and nftor a fkme (1oei>Eujiese;i 
aiioLtiiT wEkiId biukhcule In tlio nutiae i]iiiiti]f>r. nud ^ otL AH tlie^Hc iDOViniieUfljS 
anil il!(K7fPinrHT9ili]oiia cH-rur in ike antne irtei^ljiir tiiminer m tiuu tneilinia by 
wJjik'Ii ihey nru golin?^ 

f * « * * * 4 

VMk'ik DOW ill Si nbiiiLil, iTi[kl04'ikti!7c iklri*Hcky fitid flienuiPlTi^ In Knell 

tiifaHcmi tSuit iLiey ItHdr ijiirt-iiuiUHnlTO in ijik liTP^fiihir w'ay, du olwTrti" 

fon-v rtE'tst wbkis ivb^ f u t|Pivo al l tIw^ lkart-mok'«?i3l€W in one ill Section 

hihI tlae iif^tktlire one* in the opposite, xhf^n It 3a to untlerntaiiil whjit ijif- 
In ukoilo nf [|io ajmveEkn-ntH itkimt eckf^ne. 

A fnt? piirl-miilwule will tlien no Ioniser follow iko L bun|;lt 4 ; dU’ee- 

tluim '^i'L.k'L It Jk riiri?eUI to tkii'sue liy tLe lioait ifiolUisan* kot It will ehskEnre tia? 
dlrentErin of Ite mollon to eorreajiond witb the nidlug: fiiF^-e; ^ that a3thcint;1i 
tlH.‘ lUonoiiK of the jataltlvi^ jmrt-tnolLHnileri dm very Irrt'Kolar at 111 n cerlnlik 
direetlou will prevail otULiii^ them; ami Ihcewipie tlio nefsail?e psirt-civdecules 
will motv tnuler k-oiupnli^leii 3[i Hm? opposite dirtHdlun. 

«****«# 

Jf one miinlderK within ji Hi{u]i[ on wkLcIi nu rk->iEHrLe force nets a aiiLnll Fnr- 
fni-e nt right wiigJtM to iltE* dlrtelloH of tln^ fnrmp then tliniueli itila aren more 
riesiLlve :i:iEekNL Ult>H pEiwi In dolt 13me In the iwsltlve dlreetltm than In the 
nfc^itlv€.\ fitki! mw iieEntlve part-molmulca hi tlie uo^fiitlTi-o than la the |¥jal- 
llxe dirsjoilonp ■ ^ ■ potlwta L-ertnlo eiceesa niiEiitKvr of lo^lttve part’mole- 

eutes p k Id the ]>oHltlve d I reel Ion ujid a i^rtii ln excepts ouinUtT of ni^ditiTo part- 
I3ii:ili'«*iit#«i I II the iiogiitt’i-e dl rent kin thronjEh tha amall nreiu Th^^ ningnltude 
of ib&rf Itvo 7kuu]la>rfi doa^ iwjt niMi>d to he the It de|jenilB ol^ ont^ 

side of the fon^e hrgliiK them^ W’hkdi Is ihc Buiue for both* on tin? da^^r&e of thidr 
mobnily^ and llita may for numy renaona be dlffeTont for different pnrlduoJe’ 
enk’ft^ 

o{.i]:H>bile niovementH of iho two kliulip of fuirt-ukuleenlea ooiniioak! llte 
voltab; current within a llijuld. 

*«»«*** 

lly thhi tonit^ptloki of the state of lh]ntti5i like didiE.tilty metitlonoa sx\m\^ 
vaidHlie^, It Eh madity •iri.ni tlmi ihe inllneiii^^ whlrh ihe tdccirie forte eiorlK 
on Uie Im^dilar rnokf^tur devotniHifrltloiksi ntkel inallotin nirejidy eilKtliig doea 
nnr Iw^f^Jii when dn- fon^j haa reiithrtl n ct-rniin vrtlut\ hut that even the Hninlloal 
form lEidBt JUT on iheni^ and llntt ihe iiiuaunt cf thia action oiiiat ]iieretkae tv3th 
the lungnllnde of the font. The entire proecos then jagitea well wdtli Oilin''^ 
law. 

• ••*•** 

If wo eoinpare tht‘ olihT tsrotlhnji ihwrr with the one li*?i*e dEwolojsotl, the 
illfrtTOum chltlly Ilk thk : In the fonner It was as&unk'd that ihe inotLon 
Is fliVf hrougiit nbodt by rhk? olectrle forco nnd lakm pjnm In two definite illrft^ 
tlniei iiiily+ w'hlle thk* ilec^DJiaiftltiorks go oei re;L;n3jio'ly from mokrtTiIc to ninkxTlte. 
hilt In Ihe la Her the tisoHopia airejnly pri^ent are only nuHlIflnl. not to the extent 
of uinhEtip them entirely regidjsr, but only bo that anioiig ihe grcni innltltuile of 
inotlouR tho^ in the tw'o dellnlto ilEreetlonH preTiill. 

Those ideas of Clausius ai'e so fundamental in the imKlern theory 
of dectrolvsls that I have thought it liest to tniinsJate ihein fnielv 
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ruthor tlnuiti [o jiuriijphnjJH' ihtitii. Cluusiiix lo our nin'n iluy. 

Tim ffruy hiiir ami U-iiifiTi t‘sprea.sloii of this Iwiitilifiil ulii mnu 
nimli? u liislhi;r inipn‘s,si(in on iiit; :is I saw him iil thu Iiilt-niBtiorinl 
Eli't'trital CaiijivoKi in riii is iu 1S8L 

firolthiis coiioti'L'eLl of the ntotion of tlie pjiit-inolocnk's its titkin^ 
fpliit'e under eloetrSc fori-e onl,v by the itragressive cxehnnge of part- 
riel’s ill n poiariu.'tl rlmin of molcculea. ChiuHitis rejpjcted tUo fixed 
(MpdJibriiiin in ilie iiorjiiul condition of uii elfWimlylin nnJ nssiitiied 
some frts' p:n’t-nu>leeiLtes or, as Fnnidiiy tintiied them, ions; ntid I hr 
tlissocintioij iiiiit^ined Ipv Chiiisiiis miiy ite ilescrilHid ns temjrt>rj.ry, 
or [t rontimiotis esidoui^! of purl tiers in ciieiiiictil ussocitilion. 
liainsrtn ns t>jirly as ISol declaml '‘thnt in an f,f {hi* 

molecule^ of every [.'ompoimd a constant inlerchaii'n’ iif'ttvwii thp* 
eleiiirnta confjuiied in thoni h liiklji;! pLaix?.*' TliLs view Cliiiisius 
rejected. The ns:$uinj)tion tliat itnly a few of iJie moleonli.'sj iu a 
solution iiix' dissoeiated into ions uppeatied to iiim to salmfy the facts 
of eleotrolysLs, 

The lirsl utteuijn- to answer tho (|ne-stion as to thp manner in tviiieh 
the fads of eli'dricnl cimdiietivity are iTeconciletl with lliose of 
ffenujral oliemititry was eoutainetl in the theory of Grotthiis; the seo 
otid attempt tviiH made by Clausius Ln 18ST, and diirly years later u 
fm-llier uiistipr was tiiaiia in the work of .Arrhenius, 

Another ijiiestion relates to the inlinmte ridation Ix'twecn tlie [juii- 
siipre of plectrieity Ihrough nn eliKitrolyie and the sinniltaneouH motion 
of the ions, the poiiderable utleiidani of the electrical tnmsfer. The 
law of I'liriiduy paved tlie way for an answer to this quesLtou; tho 
reply of the pieisent is Jiirgnly the work of II ittorf and of KohJransch. 

The simplest statement of Faraday's disoovery in ekxrt rolys is is 
that tiic piissiigp of a fixed f|minlity of elect ricity is always tissiwinted 
with the transfer of a gram equivalent of the hm. The pLi-ssage 
through an eh;i:l|Tolyte of £)lS,&i>0 t?onloitilK of dcclrieily ahvays 
releases or deposits a gram equivalent of an ion; that is, n gram 
inoleciile of on ion whose ^’aleiuie is one. or hutf a gisiiii Jiiolecuk of 
an ion whoisi' uilenee is iwi>. This law denionstratca Umt there is a 
fixed Tninitiuitii, called by Jldiiiholli! i/ic titium'i' convevixl 

|jy Linivalent ions, oLhui's conveying oniy integral multiples of thLs 

fhurgi*. 

The iiweaixrJies of Tlitlorf on the migration of ions demonstcated 
that tile iiltservcd change in conttim nil ion iiL the electriHlps during 
cleclrolyxta initkes it luxx'Jisary to n-ssfign to the positive juid npgnlive 
iojis ditTerent velocities, Hiltorrs 'ivork, lliough of fundamental 
ill I port a lice, commanded but little attention iit lln* lime of its publica¬ 
tion. In fact, it ti'os opposed by the leaders of piiysical seienw and 
'Lvas not accepted till ihirty years later. 


KEVIHJOXS Oi' THK TUEfHlY UF KLKFTUOI,VHI[:. ITlT 

«rt' now ix'wnivt s^n'pml sti'pi? in iIk* ivvi^ioM nf ic 

theory. 

(iroUlvttsi^ tnjpiKisetl “ iliiit 111: thfl 1X10I114MII tif the nj^jx'ur- 

of the hytlmjijcii mul oxygen pluce n itivimoii iif their 

nntnral eiertrieity. eitlier hy llieir cniitafi or hy rnulunl frielioii, 
ihtit the fonner ussuuk^ the positive, llie liiMer the negflth'o coinli- 
i lon " JiTic] llijit the links of his elitiin exclianged jinrtJiers in i^noh n 
ivay U-H lij lesive only the t^nd links fiee, 

Chiiisius si&Hunieil (Imt the iom are not jwrtimnenily iinited with 
im*li lather: tlnit psirt uf them exist in the lh[niil in iin iincoinhined 
wtuti'. WEnidering Jilxnit sec^king partncri!i/’ Tlio elwtrk- foi™ i in puses 
on all fiw tons n titufonn drifl* Tn Chitisjus, lliei^efore, shonIJ be 
iis^igin^ti the inlmiluetiou of the theory of lUwH'iutiim to ex|jljiiti 
elwtrolysis, Unt the dU^Kiathjn nf I'hiiisins ^vns nnly slight atul 
was coni^ived to he the aeeninpaniinent taf w shifting mid unstable 
eqnilihrinm. 

Scientific judgnient resj^ecting the nssuTuption of 01 ansi ns re¬ 
mained in aljeytince for iliirty years, vvlteii Ai-rhenins piiblisJied his 
f*elebrate<l ineniuir on Tlie Dis.stfcCtatioTt of Siibstanci^s Dissolved in 
AVati«r. An intermediate step, not originally devoted to the theory 
of dissociation I weis Vairt HotFs [>ai>iT ou The lldle of Osmntiir 
l^jx^ssnre in the Analogy lietwct^n S^dinlonH and The signili- 

cant fealnn- of this paijer is the genersilii'tition of Avoginlro’s law to 
the efel thut— 

'I'Le jn^siin* wlilnli )i p:iK nscrtu nt it jfli'eii ti'inpomliiri' If n itE'lltilti! iiiiiuRT 
uf ttiulwuli^ h t’iJiit»nH?it In n itelltiLn* VMliniie Is ii^eiuI tnp I lie chSinotlr 

Is nnxhiiva Uy aKwrf jpait^^nippcr# uiiiler tlie sjiiae ruikdltlaij-^ If ihey iire 
nivwplv4.Hil ]n liny sSvra ILQiiliir 

The major part itf Vmih. Iloir's pnjM^r deal^ whli nujipleetrcplyles 
or nrgjinie eoinpiiunds. stn-li us ;t s«>!ntin]i laf suga r. whiE'ii show lit lie 
or no deviiilioii from Avogailms luw as applieil in ^isituitie fint^ssiire. 
When he allttJfc^ to tliofrC i^iibstaucesi which csldliiL uhTiorimilly hirgi- 
ofrQiotic pit'issiiii ii\ lie acknowledges l\i^ iiKlehtethics^ to the |>crsoual 
snggestifin of Arrhenius lo the effect that the sohitlons ohe^viug I he 
law of Avogtidro iiiv nonconductors of electrieily\ u fact imlicating 
that they ai^e not broken down into ions, while solEitioTis ’nhidi give 
higher valin*s of ilie osmotic pressniv than ucsmid with the hnvs of 
gases are all electrolytes. Ihit if these sulFer part ini illnsoeialioii in 
solution. Ihen tlie numtier tpf particles is incivaMHl. enrh ion contrib- 
nting to ihe pre.-^^^ure us much its ti complete iiiolef!uk% The exci'^wivc^ 
osiTintic- pressure is thus accounted for. 

Anheniiis dividtHl the molecules in a coiuhicling si>lulion iiitip 
active and inactive portions. The fonner iiio those wltosp ions am 
inik-pemleiiL uf one anothor in their inovemciiL=i; the iutlcr arc I lie 
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miinining niokcuk-ii ivliose ions ori; firmly iHmud lo eacli otlipr. and 
thtf nil 10 botwwn iliy | wo li*; cnlJtd “ i lie uctivity COL-Ilioicnt.” 

Ihe si^fiiiliciint. conclusions of AiTlienius uri.‘: 

1. "Tlnit \mi't, ilutf's liiw holrLs not only for liut for <ifl 

mhfiftfiin'ji, even for tjiose wbidi tiuve liitlierto Uhloi n.'giirdt‘d as 
cxct!]illotui (eldctroij'tos in aqueous soinllou).*' 

2. ■'Tlint every elcftrol^’te (lu aqueous solution) consists jjiictJj' of 
acti^T (in cJecii'iciil and chetulcul rclution) ami parUy of iiiiiclive 
niolccules, the la tier passing into active molecules on increasing the 
niliUlom eo ilmt Lti inlinitcjy dilute solutions onlv nclive moleciiInTs 

ILe mtiti of the uctive to the inactive moloeuies, or Ihe aclivjlv 
cocflirient, is intirnatL-ly connoted with the electrical condiietivitv n'f 
Mliitions, iMoIwules dissocinli-ij into ions are alone cnpahle of coti- 
iliicttng or eom-eying electricity I 1 j rough a soliitiiiti. The inactive 
nioleciiliBftrx-nt l*esit only inert and take no part in the electrical iruiin- 
IKirt* The activity crwflieieia liurvaws with the dihition^tiial h, the 
molecular conductivity, wliich express^ ejisentijblly the eon duct unco 
of R ^ven auinbcr of tnolecithw in soliiiion, is grealft-t wfu'n tlie dilu¬ 
tion is Kuch that all motGculiis of the soiiiie are dissocinted. This is 
tlio essejitial significance of the rcfst^iirchcs on electrolytic cmnluctivitv 
so far as I hey k^ar on the theory of ckctrolysk. 

The traiLsitbn from the ineidentai and almost iufinilesimal dl«io- 
ciation assurneil by I'iaushis to tlic iilcal inflnilt! dituiion and imm- 
pk'le dissociation taiighl by the “ Ix'ipidg t-tehmil ” marks the es.*titial 
nevijuon of the theory of eloctiiolysis made in hvciil V(*iirs, 

The theoiy of ionization 1ms nmv hcynml the boninls of 

electrolytic solutions. As ^^an't Hoff fmfMirtpfl the gas law into 
wiulioiis to e,\piain iKMtiiolic pre.Hfiure. so othei’s, like .L J. Tlioiiiscin, 
have sciKcd on electric couveetion hy ions to explain electrical dis’ 
charges through gas^, ft is now conwdeil that tlie onlv fenable 
explanjjtioii of electric currents through gases is that of convection 
hy ioiLS, The ionization of gases k t.nmght nhmit l.v uittaviolci 
light, hy Roentgen mi's, nml hy the nidiations ffnin* mdio-nrtive 
siiktanoes. The electric charge conveyed l.y ions in giir^s appeal^ 
to 1» ideiiHeal with the charge coiiveywl hy ions in an elcctirtlvte in 
Iiqueoiis sol lit ion, but ihe masstis conveying nepuivc cliiirgiis [ire. onlv 
alioiil the oiie-tiioiisandlh jam of the livdrngen ion. 

The jaia^agi, of elwtricily (lirougli R gsi'., ns well ns tlim.igh an 

is Uy rJu-iuical (■hiut'rpfi: mu] diDiniciil iWoih- 

Jiositmn, Mivs ,1. J. niofuwn, is not to k> eonsideinil an nccldental 
nltendnnt on the electricnl discharge, but an eicsentinl feat tut? without 
wliicli it could not occur. 

in reviewing the eJiangcs that have mcurred in the thetin- of 
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i'lc<;tn>lysis t would iiut Iw iiiidorstoixt to iiriply tlint wc now th& 
ultimate tmlln Alany cogent objcctiorLS havif twcn urged ugJiinst the 
llu'flry of dissociation in its present foriiu Tlieorifti sihrndd be 
regartlcd as kelps or ,scal!olds only: ikey are necessary foi- the con^ 
fat met ion of I lie edifice of truths and they finally disappear like the 
staging. We sliuidil use llsem n^s temiK>ntry expedients^ not retaining 
Lliem till tjie whole inlifice is completctk k<it only until a grand arch 
is linbjied, some miiuuvt or lower emerges aguinst n clear ^ky or 
light streams diruiigk anine noble window^ 

The pliysicisl or cheiui^it, who is tnore intent to ascrortaiii the truth 
than to prese-rvo consistency, hohls to a tlieory no longer tlmn lie finds 
it able to furnish t^upport* Karaday. the prince of researi'lu said 
that exjH-riiiieiiial work is El gj'cat disturber of prcouiireivetl theorie?!. 

Just now the disf^x'-iatiim theory is in a state of siqgei with many 
valiant dufeiider^. The objection is urged that Lln-re are many eases 
of electrolytes in sulultun in which the o^iiuitic pressure docs not 
exceed tlial nx|uired hy ilii' ga,s hnv. IlencCj there can lx? no dis¬ 
sociation^ Alsij that the simplest cases of elect rolysig are those of u 
molten salt* siirh as silver electrodes in mol Leu silver chloride. In 
these cases theJi' is mi complication witli a stilveiit and no dissocia¬ 
tion by solution. In what way. then, is that migratory fretslotii of 
the electrically charged jiart-molecules, which is asstinied in the 
theory of di^uciation* si^ciiral in a molten salt? tJiX'tor Kahlcn- 
berg has almwiE that ‘Ni iiornml sohitbn of trichloracetic acid in 
ally] miLslEinl oil is zi |HHjn«r eEindiiclor of electricity than the pTu-e^t 
water wliich Kohlrausch ever preparerl in contact with air^ and 
yet this solution attacks dry nnignesiinn riijijdly* and decomposes 
dry carlxjiiEitcK nf sodium and potassiunu" ISiit cjheniical reactions 
are aHsumed to rle|Knid On dissociation into ions, us does eiecLrical 
conductivity. 

This much is generally accepted: ^"'rhe ions must Ixs W to move; 
lint this migratory frec^dom iiuiy 1x5 seiuired either by loriie inter¬ 
changes IjeltVfxm the moleculcji, as Chiusius ititagimxb or hy n pro¬ 
longed sep:iraii<ui in accordance with the clksociatioii hy pothesis of 
.\rrheiiiust and Planck. The essential |joint in the general ionic 
theory Is the migratory fn^edom^"’ 

The solution of olis<-ure pnihlenis, like those of electrolysis, in which 
event the chief agent itself fs au elusive enigma* is iim:wsarily one 
of proiongcil effon, with many a flaiidjoyant prca?essional and ihc 
not mfrwjuent refrain of tlio hi ter reta'^ionnh But tliero is no occa- 
Hion for discoimigtiinent^ for we are dr.^Linix] to ^^tnigglc forever with 
the imE^>lvcd pi^ililems of the here and tlic hereafter. 

It h often darkest juRt liefore the dawn. Sometimes, ton, we 
emerge Into the Iigrht w ith a suddennesa that blinds before the eye 
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ndjiigU itself to the new illuniiiiaLion. One dreiii:^' diiy in April I 
look tliti imtn in Swjtr/crlujid o%'er tlie St^ GottliBnf route, \Y^ 
efttereil the north end of tho tunnel itL with n elonded 

idcy and wiowUnkes swirlings ihrouglL the nir. Ten minutes passed 
in the durknesri a thousand feet iM^neath the village of Andonniitt— 
fifteen, j^evciitwm, iitid then the tmin run out on the Italinii side of 
the great divide iit Airnla into n Injrst of sunshine and clear sky 
and white-capped Alpine peaks and lern[>ere<l w^inds jiiid the pule 
pipcin of olive groves, 8(> eiiddeii was ilie Iransfonnatioii (hat uii 
involuntiijv exclaniation of K^^^p^i^^e nnd delight ran tliroug^h Uio 
train, Tlio e,Tperieiices of tlio lust twenty yemm warn us Unit wq 
must lie prepaml for simitur Hiirprises in the illumiziatidri I hut 
pliv'tical science is shedding on the world of nntutiL We need not 
jjrojjhes_vf w'c need only w^ork and wah^ 
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Kudi [xTiotlic: iTlurii nf tUc lirm; of niuxiiiiLim jiiiri-spot cKi<:E.iri^in^ 
brings with it a jiiUMt^t i\ml tfnrwrc] nctirity iti siJnr 

obiAT l il t ions. Til IS «f wliir reK4.:iircii hsiK Liiigii uiicuiiiiixtiiilv 

iiiiirkiKl of Iflti!, iitid |»riiiit1-4t^ a steady and fruitful coutiimatioii nf 
work, ov'eii now that tlic sim-sixit iiiaxiiuiint Inis passed. Two imjMir- 
tatit inteniatioual eotifi'Tonti's to ronsidur solar reseordi liavr lieori 
lield, the first at I.ioiiis in i£)04, the secoiul at f)sfui‘d, England, 
in 1110 . 1 , tnid nii *' InliTnatiumil Union for foopemtioji in .Solar 
lieseatrU’■ has Ixien formed. The success <if this pnimisiiiff niove- 
iiKiUt has been prineipfilly due to the idToj-ts of f’rof. (Twrgo E. 
IIiilo uiul Prof. Arthur i^diiister, who hy exteuaivo corD'spoudeiim 
and personal inter course with astrononiei-s and physicists, and by 
obtnining llie supiJort of the InternaLional Association of Acadeiiiieti, 
secured a gnml atlendanco of tiieii of idiility at tin* two coiiforences 
just mentionrti. 

To ujidersiund the objet:is of the rtiion, it nmy Iw rtsjailed that not- 
w’ithslfltiding that the stiii is tJio promoter of life on thy earth, the 
(.tititmllcrof clituate, nnd the only stnr which is near enough to iiduiit 
of detailed study, yet observatinn of this. t!ie most important celes¬ 
tial object, has liitluu'to been chielly limited to eclipse objicrvations, 
cat ini lit ions of still-spot minibetv, appearance of the proiiuncnces, 
regnlntion of time, and oceasional observations of pecijlinrities of 
spectrum, titiio of rota lion, and distribiiituii of brightness. The 
nature of sitn-spots, the ciiiLse of their fjeriodiclty, their leveJ as com- 
paml with llie [dmtosjihere, the cause of their ijVift over the surface 
of tlie sun, the mitiin* nnd thickness of the eni'elujie whieli iilisnrlis 
the solnr rays, the exact ivave lengths of the fines in the solar 
spretrum, the nature of the corona, the amount of the solar radiiition 
iivjitlable to tli<‘ cartii. the <[iie.stion whether solar radiation W con¬ 
st nut or variable in amount, tile connection Utween tertvwlrial mag¬ 
netism tiud solar activity, the driiendemw of the earth's climate on 
tlifl Holar ptidintiou, the temiieralnrie of the snne surface, the ejnes- 
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iUm MH lo ihKt ison™ of tin> lieitl of ilie ^mi —all lliese uiul {1oi|1jd(!ss 
olliiT f|i[istioQ 3 of ^M|Lial iiitfuc^t uTi^ st jll III itispiite- 

The (ijiion lo forf^tur si ^■|)i^l of inu*ri*sl in t^Ant n^arrli; hi 

pii/jf^'fcl. hiHHlful invi?^^ti|^atii>iis; to sivoiil imoei^es-stry ilnpiicsitsoii of 
work; lo jinmsotOj whurt- iloKiniUlc^ iiritfoninty of niE^tlicHU csf mlia-- 
tion of olii-iTvjiHnn^: siiid ct^|HTinlly In Piicijiiingt^ t^olor oli^^H Vntions 
in region:? of the onrtii Avhere ilii^y litivo JiitlK^rto betni no;jrlei:t4*il, 
as to tend to I^wp the siin always ninler oliS£.?rvntiti3L tlnit no iiniistnil 
nnd interesting^ phenomonn maty Indn^ tX'CordtKh Bi.'sides 

thej^ ^oiiotid nativities the following sjietrial subjects wcro 
iiiid nre recei^'Jti^ tlic iit tent inti of exjjert stabiTotiirnittiHM npiiointeil ait 
the Oxford iiuH^tiii;;. 

/. of Tr«jirc letif/thn —Tile first iibsolute ijiciisiares of tlae 

Waive ]eii|;(b of li|;bt wen^ maide by Sir L^niic Xew ton alxiait the j'car 
I7h4j iilElunai^di lie did ticat iixo^izc tiglit to U' |iixjptign1ed by xvnves 
ul ulb jind inteipretei! bis ix^sults in aicccardance with tlio wrpuJ^Hilur 
tlioory. Tlie first atlvaini^e cnnie with tbc invention of llie dltTnietion 
frnitiii|r iiy l^'ninnbofer in 181*1^, ond bis incjisummoiits of the wuve 
leii^bs of tbi+ prihi^ipjil lines of the solar s|jetrtrL 3 in were the stainditfds 
till 18GS. In llnityeair Angstnhn jmlilLsfketl tint first niaip of tlie soJaii- 
ftfMx-truijj iLjjoii the nonaisii or wjive‘1ei3|.dh s<‘rfcle, iijksin^ I he waive 
len^hs lapojj his own dcterniiiiailions* In reetaffuitton of his i^reait 
work, waive lenfjths liuvi^ gi^neradly Utm sti:iti=-a| siin-e his tinie in the 
s=o-(.'ttllu<t “Aiigi^lmin uiiiit,s“ ur len millionlhs of ii iriitliine(<?i^ niii-H 
th<* M'dvu k'ljjrtlis iif Uic ypJlow lijits of iirt* iK>ai' ft.8!)0 

Angst Will! units. 

Twenty yenrs Jutor n new pra of sjHnJlrnsropy wus tiiiiclc 
by llip work of HuwIiukL Aftor invetitiisg tli*vH!Pi( for LomTting lh« 
tTrots in ibp (‘nitiiifr of SfiTWii. am] fitJipr lipvit't'ii for corrrriliijr i||p 
iTfora v\IiicU woiiKI W iiitriHliiml in m-tiiiil rntinp by tbe orrors Jcfl 
out Sinn [ling in tlip iiKwt j>i‘rf(H.-lly I'nrn'otpd i^’rew, lip rnlud [IHfruotion 
gintifigs nf tin ortlpr <»f pstvllriuf mni sii/p till ihon UTuippmiirbiid 
iitnl only vny mruily I'XwDoil. He tnvenlcrl also tlie goiictivp groi- 
ing. and showed how it might lie iiMid in tlip sj)ectroseo|)e witlionl 
additional niil of lenses oi' inli'i'ors to ffKnin flip mvs. 

There is a charuoterislic of flip gniting sptxitrum which was used 
hr Row] and, Ijongley. and ininiy o I hers for ran nettling (as was su{i- 
(hisikI, rigidly) the wave lengths of diirerpnt siieelrtil rays. This 
consists in the fact lliitt a large nutnU‘r of sjKH.'tra iins thrown bv the 
gnUing in the snme direction, so thnl if light of wave length 7,000 
Angstrom tiuits wils found in the spcctnini of I he first order at a cer¬ 
tain point, there would Ik' nt the same point light of 
• • • Angstrom units in (he higher orders of sppcUii. 

Aided hy tliis relation iitid cinployiiig tlic new and nticxcplkxl ran- 
cavc gratings, togetiier with photographic idates of Die finest, grain 
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wlik-li ||(> insule for tlip iniriHiaC. liiiwliind [liiutofrruiiULHj tlif spurtriiin 
of thu sun uikI thiit of nuuiorotis tijuiuls us prodiiL-wJ in the elurtric 
lire, the wjii'e tenths ^•iienilly in iliouKandth;^ of nij Anj^j-lriiin 

imil or to si-'vvn phices of %iivh. 'I’liu puhliailiun uf tlii>f« insults, 
inL-lu<liii^ Ihoiisnnds of s]h?clniiii lins's hitlierto urirctortlefl, toiiethur 
with very tiinnemiis stiiteiiieiit^ of thu roiiieiflentte- of solnr oiul 
iiietiilliu lineti, was thniiffht nl the tiiiiu to Ik» the hist woitl on iliu 
Fulijert of stnndarri wave lengths which woiihl Iw Jiueiknl for niiiiiv 
years. Knivluuit, however, <liil noi deteniiiiie ihu airsolijie scjilu of 
his srsteiti iff wuve leii;nhs, hut hused it oji thu jju'iisurus of (he wiive 
leiifith of lliu I> lines [iiadu hy liull iiiul others, siuii hiuisclf uhserviji/' 
liy tlie nielluid of euitiuklcniMis, as iilifjvu expIiiiiiiHl, sttmil siatiisor only 
for the nlntive tiruiiniey of thu iiiujisitri's thriiii'rhtiiU the s|}c<;triitn. 

ill lS)i;t Mii-|it-l.soii and Thuioit, hy the niil of the Mielieison inter- 
furoiiiuliTj wliieli, llioii^h tuisud tiiiji]| v oti the simie priiie.iple.s ns the 
Itriitiii;;, is yet wholly diffemit in its ipuiku-iip and usu, determined the 
iitkrKdutn wave h-ii^h of the ml my of railniiitiu in terms of the 
standard lueter. Tlu'se results piiived iLiut Hell's value of (he wave 
len^rth of D. iidoptud us the basiis of liowliiinrs sysleni, was iiMt largi- 
by nixait two-tenths of un An^lriim unit. A littie Inter il was shown 
!)y .luwell tliiil there is a hurk of exart latineideiire la'tween solar and 
iiietuNic spectrum lini's, and iiUnit the Kiniie lime it was shown bv 
I liiio^ihrevs'ami Madder iliut 1‘ri‘x-iiiiTe playeil ii part in dfleriiiiniiif^ 
the apt«m‘nt (dace of liufti. About i?HH> Kuysur dkeovuml iluu 
Ttow'lgind't; inhlcM were not psaetly lanisjsteiit in iheniiielves, for it 
made ii ililfcrviiiai, whether the <il>setA'er measiiiaal to one or another 
of Kow'laiids lines, ivhiit wave len^h he would to aouie line 

intermediate ladwetm (hem. 

AWil this titne .Mielieison jihivcd injilhemaliraliy that eiTtain 
erroiN ill the l•^llift(^ of jnininjiii are [x^ible, which destroy tlie exact 
vuliilily of the niuthcHl of eohutdenccs, so that ii line of giieti wave 
lenjrth 111 the lirst order siu'clruni dots not iiurt-ssarily absoUitidy 
Ciiiiieidu with one (if lialf (hat witvi* leiijjth in the set^^ind-ordui' 
Rpwti'iiin, Kayst'C in lined lately tested this (.■olKihision practicallv 
with two lai*<ni Kowlant] fn“ 4 liiipi iji ins possession, anil foniifl dif- 
feruiicis of as much as (XtlS .Viiiislrom tJiiiL- imit'iibiu to tlda I'lnise, 

1 liMs in the ('oiirse of fifliw'ii ycais after tlie piililietition of 
Rowland’s s^iiTlriim maps It was ftanul that llic alisolute iscale of wave 
lunglhs he had adopted was in error hy O.i .\ii^ir(“ini unit uiid, what 
ta fur iiiorc* serious, (here exists a soiiiv^i of error iinsuspectod till 
mvntly. which lias intriKlneed ituxnisisteiieiusof several hundredths of 
an .Vnj^triim tiidt in the ivlativc aemmey of liowlaiid's tables. 

I’hc-'jc (xmchisions an* indt’fM>ndently verifiKl liy coiiiparison of 
Rowland's titiiuliers willi the apparently liighly aceuratu detenninn- 
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tii>iifi of wi3.v« lorigvh of muijoruu^^ liiios iiiado liy Poml and 

Fubrv ^vitli thidr sptvial int^-rfcTOiiiclon 
Tii tlio jn^ncriil ix'iiilrr it mi^it t\ mutter of iiidilferejiia! i\n\l 
defwts Htiiniititiiig to only ojio pmt in z^boiilil oxit>t in llie 

ivliitive siLvimioy of tin* ^riive loiipliisfl of ditToivrit mlnr mid motiillii:! 
.spti:triiJn Uiipa, Imt iiiiportiint ooiidoBions in at tIiiw dilTeixmt 

lines of j'tst^ureh de|wiid on ihoK? siiiull flilfereiK'^w* First may 
nientirsiied the detenoiinition of the nioEions of lieovenlj" in 

the lino of sigjit of ilie olM^erv€*r. wliieh depeiid on the niyasniv- 
iiKMit f>f (lie ishiftin^ of the Imfs of their Mjx.'t'tra, In Ehis work an 
error of 0*0’2 Aii^li'^lni nnit in the \vii%'e len^lnH etirii?ft|xjndf^ to a 
ditferener of vehK*hy of none than n mile a hm'oihL As diintlier 
ivsf^aiX'h demand]in'idITEite sKitiiilar<i^ of wavr lentil loav In." men' 
tinned the eoinparis^ai of metallic and ?ii'>lar or oilier ttdestial ispeetro^ 
ft^r the j>nrpo:fc of deterinJidn^ the ('^iimtitntifm of tine heavenly 
It has often oecnrrcKi heretofore that arronemis of 

die hnmdtwt s^^opehavc tieen hi\^i on a siipj>osctl mhitddcniee of Hpis;- 
imi liiii'^i^ which indy weni of very .di^rhtly ditTerm^ wiive leii^rdn 
Thirdly, the iiicestijxtitjotiii of rej^rularitii^ in the distrilditioji of the 
dilTerent sjtt^and lim^s of jin rJenient, on which may rest imjiurtHiil 
tljeoriifs of till* inner i'OiisEitntiori uf matter^ wonid lie vitiatKl by 
eritirs of the wave lengths siicli jis hiive tavn not is I, 

It has Imtii ilrritUsI by tlie ITnion (hat n new syslein of wave 
leii^hs is Jieffl^sarj-; that it shall lx- laissed on the wiivt? Jength of a 
siiiLahJe sijei'trimi liJiis lo fixed |)ermani!mly, in nniu ditfcniig 
as liltle as possilde from millimeter* anti to l>e calk-d Aiig* 

strdiii imlEs: that scsmtidiiry standards shall lie dcEcrniineEl by an 
interferometer tiicLlicx] at distuiits^ not gn^aier dnm M Angstrom 
iioil^i apant* and the sonr^ of lighi for the detmni[inlion dinll In* 
prfMtn™! in the cledrie are of fi lo 10 nmiieii*^; tinit lerthny stumb 
anis shall lie selefictl at disranees of o t<i ID AiigstHmi niiits whose 
wave lengths shall la* detmnined froni the sceondaiy standards by 
the aid tif gmlings. This work was phu-ed in dnirgc of a couimiltee 
of cx|>erE sps;tros<tjpists* and progii^s is i>^porte<l fruns Ni-vcral 
hitiorutories in Eiiakiog Ehc nieafiortoncnts napiii'eih 

—11ic imicnmt of solar radiation may ex- 
pres.s4‘d in terms of die rise of temfM*mtnre in degiws ivntigiadc 
which a solar iH^am of a squan^ eeiitimctcr cross ^ks-liorn shining for 
a secoiwl of lime, will prcslncie if entirely al>sorlM‘d and transformed 
into heat wirhin a muss of one gnini of ivater at Tnnximnm density* 
Sindi units of messnrenient are eidlt^l calorh>s (or iherm^^l j)cr r:^- 
oiid. Tnasmueh ns die amcatiiEs iisSnally ineasamvl of solar nidintjon 
are sninlL it is ensiomary for the sake of ronveiiieiii’e to na a nnit 
of solar riidiation ft calory ixT minnte* for the qnantity msualJy ob- 
iicrvcd ia between 1 and *2 calariaa per minute. 
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^Ii'ii^uiiemonts i*{ !^4Eir muliiiliuii Imi^ji nifirlr liy J* UeriK-liel, 

Ponillm. ForU's, Croviij An^:in«nj+ imd 

in viirJiuiri ^itiisilioiijr ns rv^mnis jiliiliide find sky cf»nditiond, liiid thesi? 
iiJVC*sti^»ulors nml nthers litivf? ch^vjiitHl oikI n.^d nmny kind:^ of iippn- 
rntns for tlio* ]>iirj3fjso. Siirh itiHtriiiiu''iit-s known as pyrtielio- 
meters or uetinnmeters, tind I he Ik^I known of (hem lire Poiiillet's 
wnter j>yriie1iometei% Vi<ilk-s aetinotiieler^ Piyjva's aleohnl acti- 
nunieterir finil Aiif^tronis eoinpimiialiuii |iyrln“liciiiieter. Of tliese 
four inshiiinents, iiM extH^pdn^ Orova's purpuls to Ite enjMtlde uf 
4riviii|j alisoliite ineasununeritK wlieii ihe t'smstonts de]ieiuUn^ i>Ji fonii 
miii itiuii'iisions of the jMirtii-ultir iiLslnnnent are Bleternimeil. As 
n mutter of foet. however^ tlttfeivnces anti thefiretiriiJ ohjections siit* 
still fniiiid, so tluit (he ali^i?olnle nmonnT of solar radiation, ns tleter- 
uLiiied and piihlislied by ilitTerent oWaners* k ilouhtfiil to the extent 
of 10 |MO' I'luilt :U li^ost. h^iilluumore, there k no eouniioii frroutid 
of rumpariscm, SCI tliot the anmunl of mdialion found liy one ohscTvw 
at one Ifu^dily ran no! tie miupared with that fonikl by oiioiher 
oSisiTver in fjiiit(> another part of the worhL 

The ITnion ventriml to ntteiivpi to alter this state of aifairs by 
resfdviiiR^ to ndt^pt (he n^aiiiiijrs of the An^r^trorn eotnjiensiitioii 
pyi lie lion Jeter ns stanf torch notwitlistaiidinjLir that il is known dial 
this instrument neeessarity leads Wh* low and possibly bv ainounts 
varyinjr with Ihi* loeality. Stilly us tlik tyjx? of InsLnmirtit is some- 
wlial ffimerally distritpiitiHJ in the worhl* it [Hjssihle (hat some 

abateiiiriil of tlu» le'^nfiision of rndiation ineaanivrnen(-s may lie 
broiiglit aliont hy this art ion <jf llie Piitoin Keeo^nRin£r the neetl 
of a more n-rtalti staiidanh a c-oininiltpe was appuiiiled to investigate 
(Ills subptE‘t. 

Meib^Urements of iaihir iiidiation at the earths surface do not 
snflic^- to indicate the aiuonnt of radiation available to the earth, or 
whether thk amoniii varies siidirieiiily to affect eliinaleR. For (he 
alnn^phere of the esiiih iw'tstters. i-eUtx^ts, nml idisorlis the sim's rays, 
in ways whieli are iiitrienle and dillindt to determine, and tlie amount 
of h mdraiK’c- to radial inn ivliieli (he jitmoH|dierr offers varies so 
rapidly and difftos so widely fmin place to platv aii<l from day tci 
day ilial mdhin^ can 1 h' c^onelnded as to (he possible variabilily at 
(he sun Fi'iiin simple meaMirements of solar radiation ut the earth's 
stii fact^ 

AsslaUai in fornier Smithsonian ix^|>oris« (he Xsirophyfitiral Observ¬ 
atory of the Sniltlismdaii Institution has Imkmi invc'stigatinf^ the 
niiioiml of solar radiation at the ejirtlfs surfai^ and the iiinonnL 
ulisJiirlMMil sTi the alniotspliere, for sevenil year^. hy methorb involving' 
iiol only measnreiuent:^ of thi^ total railiatmin but also njeasn re merits 
13 f I he intensity of laeli iiiy of the siHatriim hy itstdf. The prolni^ 
Inbly that the scdar nidiation outside lire eiirth's aliiiusjihere aetuallv 
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viirii'.'^ hy iinmiints of Ti or 10 piT iTnl, nnd thiii rnriittlons 

tem|jt*^nitim+ nil oTt«r ihi* tMurlh^ ?^*cnjs hi be roiilirniecl Ij)" 
inni§iirt>iiieiits, 

Jk^ihjtioii^^ wiH'o tiiloptfwl by the Union ailTiFiiifr the trinl of swvcrail 
khiilrt of itivi^-li^Liioii teiiiliiijr lo eunHrm or ilisj>mve tlie gupjxj^J 
variability of ilia ]i.iul a i'^}iiiEj3tiU^?> was eliarged willi rafKirtin^^ 
ilic* Ix^t matliods uf in uljservutiim anti retinol ion of 

tnoajKiiiiTinenti^. 

Prihly in n's^ponw t<i the raaomniondafion.^ of t!ip Union^niid psirlly 
owiij^ lo ihr iribTf^t 'It’^pbmHl hi the nubjort by soiiie of llie fom- 
Jiio^it a^tiTiJinniei’M and fih^Hirists t>f tln^ Etine, new oliaervatoriert linve 
hen MtfoiiiixprU t-liiefly for ^inbvr woi'k, iirnf fjlder nliHerva- 
torif^ aiv l e^inniiLj^ new of oli^nrvat ions in tliis liebl, Mtij-t 

jicitiible. of ironi'i^ts iK t\w I'artsro^io ^!EllHF Olsjaervaloiv on Mount 
IVil^in* ill l^aliforniap wbciv iliiil^' photoomphs^ both iliti*t/t and with 
the Hpermbelbjffnipli^ are lioiti^ iinole, and ivhuiv the di-terinim- 
liuu of ilio tiiiir of i-otutloii of the sun, I hr sjiertmin of ]^iiii sjk^I» 
and its ndiiEitiiLs lo ibe f^iMelni id stiirs and Eentstriiil K^lun‘t^^, h^iilos 
oilirr inteif-stin^ Hlmlies, are iilivatly briti" iiriivoly pw^briL Solar 
wt>rk of Mwenil iiii|ioiiaiil kinils tins mvntly bten or ii; 

sdiotil to 1e takeT] Up, ill a niniih^r of obsprviifnnt^si in Inilia and 
Aiistnilia. some of wliieli are snpjwiiieil by ■loveinniimt. Onr own 
llovernTisent luis for Eil.M>iit. fifieen yi^nrs iHiipjua'tixl liie Aslropliysioul 

OliHiTviUorv fjf the Smitlis^oniiin Instilution, whidi has ulwaivs h-en 

+ 

li sidiir olfertPi viilorv* aiu! now solar plioto^niplis are made re^idurly 
lU the fhiited SLiiteii Xiiviil ^Jlisei'vatoryp It is alsti thdinitelx' 
intended to undertake solar tiljnerviitionH at the Jieu' Sfount Weather 
fftation tif the I'niteil Stales liVeaiher Bureau. 

In Eiighind and in Italy hitig^ si^riex of n^corih of solar plionnmejni 
hiivr Unm iiiiuie fiy (iovernnient niitl olhei' oljf^o'vers; and tJjo cmiuts 
and tlrawinj^ of siin have rewardrtl by i^jnli^taiitial ix’^yiiJls Lius 

patient jMn’soiiVrinft slntly^ thron^li years and tlfXJade.s, of nniny 
noted Enj‘i>iK^aij fdnsm vers^ hiih ii rnutciir and pi oft^^sionitl, iiiehulSnjLr 
Si Invfilx^, ('arrhtfrton. Wolf^ Whilfer. Ilowlett* Sitl^nea ves+and others. 

\nien so murli of inteiX‘4t ivmaiiis tieiirly walling to Ije diseovered. 
and so itiauy olfcuirvei's funiialied with the powerful applitinees of 
inuilern udivaioiiiy and physics are laiMiusiastjeally entering the iteld, 
it I.XIU jjoi lie iJoutkted that tlie next few years will mark iiu epocdi in 
stilar i'i^iiitIl 

—^VARLIlTION ok li^XTITI'Oi: AS'III Tin; ^VANDEIIIXO OK THE POLK. 

Li tlie SmitJisonian n^ports for ISJtJ! anti 1S1>4 ap[>eaire(l tivo arth 
rles by Sir iitihwt Hall iinii Prnf* J* K. iSefts, rii=^|M*elively» in wliirh 
till' Uien newly piovtHl variation of hititndt' is dt^Tih^d. While in 
aetiiLil iimgnittide sinalh ilu^ vvandering of the ihvIc of the ciirth is m 
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far fryiii Wiu^r iiisi^iilk-aiit tliiM :i ntimlpor frf iibi^^nittwiesi have 
U*eji hy iiiteriiuUuiuil wliase principal fiinctioii 

i±i lliv aci^nrsite ^tsitly i>f Hiis piuiniiuienoD. T\n^ inlernaticinal hui- 
tuik- i>l>H'i'ViUDries liiivc liwii in ftill <.>i>c*nitinn for six year^^ iuhI 
of iheii: iii-nrk siv now publi^lintL 

’While tiir ijcts^iihilily of hititude variatirm was rveo^iKetl from tins 
aiit'fLil ^vork of Eiinipriiti ^^b^Tvern ilh early as I88iif the art mil clis- 
rov'vry of the vjii'intioii anil of the laws which gtiveni il ara the >vork 
of an AnnTiran iistn>rKanei\ ASv S. V. diiiTiillpr, carrital tlii'fnj^li in 
the faci' tkf tilt' oi>posilum of !onj^-iim+pteil theor\'^ ami of the upin- 
inns of ustroiLoniiH> in jrenenik It %vi1l lie interestiiijlj to recall 
liriellv sowir of the steps jiml i"oiLiUisions involvtxl in this renim kahle 
i]isi\>very. 

'J'lie piieniiinienon in ijiiesf ion has, of no connect ion with pro¬ 

fession orTiiilatinm but is c«ni*i‘meil only with a vfiriatiun of the posi¬ 
tion of (he axis of rotation of the earth w ithin Ihe earth jls*4f. Its 
etfeet is to |Ha i<KUeally ineivasi^ the hititmle of pla^xss on one of 
tlu‘ esirlfi and siinnlianeinuily cliiiiinisli thai of tliiTse tm the nji|josite 
sitle of I lie earth hy amoniils of the order of -iU oi' 4(1 fi^rst. tn other 
weirds- the iHile is tKI or 40 nearer Washini^^oii, and llie -same 
farllivr from [Vkiii|ral one time than another. 

Sir. Cliaiitller^s fii-st aiinoiim^enieiit of his dii^jvery in ISIU lx>*^rfc 

as follows: 

hi Kl 4 - ileienaliiJitleii ef the l^ninnle at t^jiiiihHEla^e iSIass,! with the Atuiu- 
nintar jiUJiit six yi-jsi^ a ad n Imlf Eipi, Li was slnmii thEil the etMierved vaUnefl. 
rt mi iijiHi^tl io\ori.nu4t to ii%1itm of ifclwsTvaheOr exhJtiStCHl ei ilei'Sdwl tiad eurk'piis 
imiti^ri»stiileii tbreia;laiiit the Mcrlw. the earner vntit«* Ts'liifi saiall,i tlie hiliT eai'w 
laraei mill the niujTt^ rroEij SovuliIht, tssn to Aotlh ISSsV, aheut fonr- 

teatlirt id a Then- ito kiiMwa or liiiEij-lTaihle (inslraEaental ur jif^rr^iml 

itnw for lh]ft nia'UiaiieaeOp jel ... altenaiiire st'iaaed to lie nu loferetii'e 

Ihiit Elu' hilhtiile Lisd actually rEiaiiianh 'riils sceaitHt nl the tlsiie Hki t»oht a a 
liirerf^nte to nliicT^ ajirai HNorEh eohI I ithTi-roR^ li'fi the riT^ulis to jiinfak for 
IhelllHidef*^ ■ » • 

He j/ives further data of his ow n mi tlie snhjeel tending'to snpporl 
lht‘ liypotliesis of a chaiifie of latitnde^ and I lien refers to Enixj|Ksan 
oIjsaHvaiions wniieiniKintneoiis w itii his own as follows: 

Curly us]^' eimtn^li IliM'lef KHshier. In Ids detenu I njitlaa of iJii'* latlnide freni 
a fserUts nf eJisereEitioiis ixiiiieldeiit Iti time with tijiw <5f tlie Ahaaentitar, eaiae 

ii|H)in slULllar nneuialleTi^ jiTui las rwalfs. |iiihnN.lii \1 1 u l^s, fiiruleia a i^tmter- 
nart til \hi^^ I Lad |mints'll fait Iti The reHllc'aOoa afforfh-d hy the 

ixuvut iiaralluL dutenaiiiatLiaiH ai ivrilii. Pnijiaer I'idsfljon, and Pulkowin whkdi 
sLow a ajiwt siirorluULK Etml wdlNfai ter^' Eiixumliiiaiv as |ii tin- eharncter of t|ie 
c'hanj^^ 111 rfmja.' 4oid iiiThMlL-hy with the AtiiuK'i-iolar ri^HiillP, laai le^l lae tn 

liuike fartlier hoeMTlKEilltios im tlle sT.|ljj 4 'i t, ^ ■ 

Mr. Chitinller then pTmtHnleil to f^ve delEtileil results of the iiives- 
ti^Uions, whurli he suinnied np ils follows: 

Thu at-iierul n'atidl of n | mi tad nary dlsMsmwLai Is la sla>w n revointlon of the 
eskitlry fnile la a iH-rlwl of t-7 ditys. froui wv^t tu uanL with a nidliiH of 31} 
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im 


uii>riKTireii tit ilif> unrftLi't-, Asstuiitni' pi^i^irl^li^iinnF. ihp n^trfiosr- 

rtf tlint iU\n jjt u iiHiiioii of tli« imrtii JhjIp uf tlu* jirlTM'tjmt iirlrt af 

iiitTtlji iihtnsf tliJil ot Ojp itskn uf tii>tAtkni>, tlic' illn^-lkiii i»r 1lu* fwiuiir fti^m flip 
Jrtttyjr tjiy friwrinl tin* 4 Ii ihiiTlilkhti ^Ukuii ihr ftf iln- p.> 9 tr 

iSi wi, I IiFk w Etk riH* jicrFtftl of i:>7 wtR rvi' tu fix aiijsrdxlnuRplj- thp 

|H>Hltlrti:iH i,( list's iM tmy iiOiit iluit^ fi>f ujiy jjIitii iiiorlilluEi, ft Spf 

iii^r IMiHslliTr hi tIaU Ilf flip Tiivc^lJi^tSpii to Ik* uiorp frrtf'IWH 3 iM ihi^n* nrv 

fnuis nljlpy tu H\vm thwi tijo rxifjsfirto ]h not n fKTftK-tiy riiJri^nii one, 

blit kuIjJcstI Iu wKtiltir uLjiii],^^ nin! in^rrjiitjft Irpt^ubirEtlCTi, wliblia hri« f 
of tEauo. 

llii'sie fOr'iilLs nf iil^sefVjiiioii fpll wjiitin^ly niTfissi tlio loJi^-tic<Vpt{H.l 
lliiwrv of Kiilpr, ni'cordjiip lo iviiii-h ih^ viiriiilion of Ijitltmlc, if miy, 
Ik* n iinifiirni f'nie of ti'ii moiillis, mid ujso rnjitriulioU'iJ (.hi' 
result of eiiitifiil iiHlnclioii of i-xwlleiit nljsorviilions fi-enii ^rliii-h it 
liiul lieen (^nrhidciJ lliiit no senKihli- \V!iii(lc nnfr of I he iioii- ifid in 
fin.-t iJike jiliHV* 'I’he theoiTcHtertl tlifliH-iilty iriilefd, i^vm |>itrtl\' 

removed l>y I’rofeswor XevvitHidj, who jxiinled niit tlnit the tluiflity 
of I lie rjHimi mid the ehihtk hy of ihe eiirlh hail ta-eii in 

derivin^f leu rnunths as the ihi'on lieal iH>riiKl of n jiowiitle icitiilioTi 
of Ihe earth's |MiIe, imi at the siime liiiie he pmfes^od liiiiiiiclf niiidde 
to owoiitil on die J>rint’i|des of ilyiiainics for ji variation of the ikTioiI 
of the ineqitiLlhy. ijiintteiidecl Ity an iilleiiitimi of its amjdiluile dur¬ 
ing Ihd preeedtng half eentiirv. eoitehisions wliieli Innl come fioin 
reeninpiitiilioii.s ^iihirli Mr, (^liaridler hail in the Jiieiiiitime tinn1i> of 
the dnsiie ohsei vat ions (if Ifrndley in 1728 and others of diirereiit 
periods Ilf the nineteenth milurv 

Ihider the spur of Ihe iheoretK-al difllrnllii'p stateil hy rmfessor 
Xi'wcoiiib, Jlr, fliiiiidk'r ivllected nii ininiritsi' mass rtf eddunce on 
Lhe i-nbjeil. involvinjr the mitn-tioii of moiv than Ihirly-thrre tlioii- 
saiid observntioius inmJe by nine difTei'cnt liiethiwls, ci^inprising the 
work of seventiiMi iiU-ritilories. diMtrilailed over hoth the iiin-therii 
and sontliern hi-fni^phcii?>. and covering the interval of time from 
1728 to ISJHi. h'rom this great aimv of t'%■idenl^t the fact of the 
wnnderiiig of ihe pole was not only eh-urly confimied. but also the 
Mtriiitlfin of its jieriod axnl aiiiplitiidr came out without question, 
mid mi insight wtis gained as to the cmises of tins huflUog jiheiioinenon 
as follows: 

Tbi- vnrJatlfoi nf llie Ifltttiate Is tlie Ti'^ailumt mirve nrlstnu rmni tw i 

reriiMlli' lluntLiitliijiLH suiKTiwmsI uion t,n„.r. Ti,,, nrst of tlinsi‘, iiiiil tn 

... '''f f'laa'iilefiil.li-, hm a la-rlwl of alxml tl’T iIiij h, anil a « mbonplP 

ttnh- of aUitit ('.tit senuiil. The sennu] liris loi aumijil pttrloil with a ninoe 
VflrTnhJi- k-dvei'n liJ4 mttt Ojo srmiwls dnririL- tln‘ lji!<t Jtn If (vnl mr. 1 Hiring the 
mlilille fKirtSnii of I his fiuerval, miiBhly ehann'fertjx.si n>, lietw is-iiJstn a ad Iksn. 
the value reim-sinted tiy ilie hwier Jliall Ii:ih tin‘V(ill«l. hut liefore msl after 

tlhw^ i1ait(>Hv till- hljflipr i>tki^ * ■ ♦ 

Jix tile resKltiiiii nf thcw- tiia uKitiiais, Ihe elTis'ilvt' vjirFatioB of liLlItiaie Is 
HolOe, t ni a Hj'HteiuatSe nlteniallon la a .Tsle of seven years' ilurmioa. reaiiltln- 
from Ihe couma.imuratimty of the [«.. imtiw Ai.onJlnp they «,iis|i(re or 
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Intrrfi’iT. lUi‘ H4nl vnrlin twHlilnlit of n hii vhi^I. ns n utiiiiniiiiiii, 

t«> hill II ft'vi' IiiuiilriijiliH of n siixitiil. Ki'iimilly HiK-flltlnf!. as n intiiltnimi. 

tig iiinrtiijgmuv lif till' vjirlnlilllty of tlgi> I'ui'ini-li-iit of tin- iitmurtl K-rtn Jilum- 

tni'nilnnisK ... ih-riml .. l!tu> iiml ISr.,-. ii|>|.n»*liiuitiil 

til :t,Nii iir atilt iiiiys; whioly ilin-iiinii^l fmin isiS to tsijTi; rrmn IniIA tn 
WHS vi-ry murl.v -IL ’7 thijs ivjlJi inSmir lIuHiigilEnigs; iifieg^-itnls Inirt'Anst t(i iinir 
l-tli tliiyjt ■ • • 


Air. Chnniik'!' expi'i^ssccl llns'i* iTtiiiilts itnitlieiimljcatly Itv nn iKjiintinu 
in which the viirjiitinii of IiiiitinU> is (riven us tUi> sum of iwo piTloilii' 
teiDis. Hill] Ik' fuiiiiii iliiit tills t'xjiiTfwiiiiTi %Trv cjosiely I'cpivsejiieil gi|| 
I 111* tiliservultODS lie liml liilKiriuiisly iXilliTtiil. 

The viiluiihlc i’Oiisi'f|iieru!e4 of ilgjs disi-ovet-y of .\fr. ChnmlhT’n ni-i* 
iiEinii'iMii>. I'ir>4| (if nil, tJipy sliinveil w'liy n'riiiin Hei’u"s of uliservu- 
tiims inailf ivil]i Hie mmt iviiuHtiikinp tniiv iit the niiiiiiiiul olgsrrvn- 
torifsof the T-iiitiil Stull's, fiifut Itrlmin. mill Tiitssiii litni exhililre.] 
ilisi‘iiriliiiir'ii*s ivhii’h liiiit led to i list rust of liie very Ix'st [itiiTs of 
HpiHiititiis, nnil hud involvud IiilxuiiiHs, costly, iind fruit less elforl'i 
to remove whut now were foiind to [«' nont'xisthi*; lirfi'cis. In Kojne 
iiistmmts even liie n'piilrttioji foi- giiviii Hcy of iilik* gistniitoiuri's limi 
luMtii clouili'il Ijy stK-Ii jnexplinilik' dWontimcii's in their work, which, 
in till- li(rht of the new diswvery. now [iim-i> only the ei'Jdences of the 
futllifiihirss iind jiccumoy of llu'.-e oh?<*rverv. Apiiji, us lo tlie itui- 
siant <if itU'rniiioji, (lu whieh di-]]eiid« onr iin[Hirtmil method of 
detrrniiriin(r the ilisiunci' of the snn (that j^reiit iistruiiuiuji'nl ijuuntity 
on which ull the wmchisbiis os to the distuiiiiM, nigisises. nml olhi'r 
elvineiits of lin- syMicm hung, to^-ther ivilh all the exiK-t firiHlic- 
lions ih‘j>ondm(? mi soliir theory^, it piwi-s that the ileteiluiimtions 

of this iinjummii eoii^tmit me wnsihly iitrccteil bv the vuriiiiiiin.s of 

Ijitititde. 


Ihofessot-Turner, in his AslroJioniieal Diseoverv. iias the fol lowing 
passji^i* imii«itiii,r still uiioilier ]io«iihle elTect of tlie wiuidorjiur of 
the {Kile: ^ 


... I'i'iwthi!; itumU iH'ctUntli.iM nT ii,lK kinil tUere 

UK.11I1I Iw no cm-et iiiwt. ilie tlUt,; me ll,i,ii,t rKssuo |,iiui,l,t riH'l itic wdlible of tlw 
nirtli s nits In t^.iur wny; „iu\ hii eioiiijiimtliu, ut lUe ti.Jul n'Klstci^ uliowis] 
turn clHjy.. was, u, fart, » (ilTi'i't. It u,„y ciiti*^ ... wboo 

a HulHtnkJibl.. ei klcncos tlu.i the e,iri!i Is ju-t st.liiiimj: aimuriUly, hut tins ihit. 

Tl!, .. vlbniUnu, whhn ; iiiive cuminn-1 n, tin- vJbmtk.riH f.-lt hr 

rr^t ^ iwlgi-s.-ri'w Ktiinm.r A men.. 

' 7,1 o •■^nlmimbi^nri' i,„we noiuemes at tlie tjtac wlicii 

the vniriittiiu I* ^rrcLUsi. tfi. n'tii.irkcJ iiuit the vlbniH.iii wqses ujul wiiiu'n 

iiir l, IIS ihiit of tJie ... waxes iii„] w;,o,« If ihe iwin « mvs arc 1,01 run- 

nlrw ijiiltc t,,ft,.tt,er. \c.w, the fiftsfu'iiner 011 the so.jiuH'r woulil be jirciHinsl to 
nnil ilirit hrciktiees uoulU is- luari- niniiunain tlm-im; tlie lliUHai of vl;joroua 
'7; ^ " '‘fM'Jl'tr wny the litite enieka If the 

uoLiibiiicsj vllintit.iuH ufr- nt ttieir iiiuxJiiiuiu; lUiit Is 0 , tay, nlKiut eu™ every 
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st'VE iL ThLri mrult \h yia wortliy uni: for tmr 

inliiwrviiiliJiiHi of b>iirt1iijijal£i:<H hnve only vory n^tvsitly bi'i»ti to jiroiwr 

omliM'; liitl if ii turn fMil to Lh^ ti'Do. h |h T^nn^lj ncH‘i‘^s:^ry to niJil oiiy 

ii’oiHlft of ]ihlni* io ilomotkHinwL^ ilio Itii^HFriskiiiiL? of tUlH rnllh^r linoTcpvtokl t^wnU o^ 
IjilllitilH vjitlnlloLi. 

By llu^ of th(' yt'ni' the frtct of ii vniintion of Intitiiile 

wiirt pfiiei-nlly inlniiliHL tmil U ^vsiif iwUl to Ih' of such iiiqKkrluiico for 
the oeciirate woek of lliitL n loii^ series t>f eMtcl tloh^riiiiiiti- 

tJOTis> of llio vnrisitiuiii seetiitil to lii^Uly desiiiihlt^ AerfiiHJiii«jfly, 

Mt llio of tile IlltelliiUioliiil (Teoilrl to Ass4Hlnti<kii 111 it 

waH propoi^Hl by l?<n tor of Berliiu tliiit Hie work .HliiiiitJ 

eotiiiniied iiiiklei’ tin* of ilio H^vSiH-hititJO. A M|>i^'iii[ fuiii! woii 

niist^l to defi'siy the ox|H^ose of Hio otoiorliikiii^^ tiiul four stilt ioiis, 
all williiu Bi sK-oncls nf the saiTue lntitiE(le (nlMOit 8' N.) vm'o 
ehosen, naiiielvT t^Jirlofoi lo, hi tiu- islniid on Bietro; MjKiiJiuwa^ 
iiifTapon; TJkhih^ in FiLlifoniiLi^ mid Ciaitljorshurix* in MniyluiuL To 
theise swii adiled T.seliiirdjiii^ in Sifierin* ji slut ion siijjportod liy 
Hie Riisshiii tioveniiiient. and Hio olis^i^ri iitury ut t 'iiioiiiiiutu wbidi 
oEei\?d Ifi joiii in the woik. The tirst fiiiir stiitioti^ lire wlioHy Hn|i- 
porUnJ by the [nteriijilioiuil (leiHletir Assiieiiitioiu exivjitiiig thnl llio 
iihsi^rver iit thiilliersbiir;: is an oflhvr of the I', C'oast Survey. 
Wry Infely tlie f nti-rnalJonul (iwaleiie Asscudalion Inis iiddeil two 
siatiuiLs in Hie stmthi^i'ii liernis(dieri' (al lalUiide JiP H-V naniely, 
Baynw-Jiter, in Wosti'ni Aiistriiliiu tind d'DiuMitwo, hi Arj^niliiie 
Bepublie. Tlie rx|wn.Ke of Tiuimtainiii^r ilie f<mr fh'st nientioued slii- 
tions an<l of rtHJncdnjuf mnl ]jrLii!ishing tlic re^idns of oijrici'vatiou Inis 
liHMi alxiiit i^H.-ilOL^ veiirlv. 

The rosults obtajiioil uh' of y Very lii^^li ile^H'e of iicL'iiniey, so 
aecunite indeed that a new ty]w of aiiiiiiaE viirmlioin luivhiff only 
h.OF' iimplitiiiJe. has Ix-eti dis<^ivi ns| by Hie Ja|isMieSi^. Mr. Riiiiiinn 
ill eharp^ of the work iit Afiziisawin Tfiis intm^stini^ new vnrhitioii 
Ls {iM!e[Hyideni of the lon^tinlr of the ohst^rviii^ eilatiun niid pro¬ 
duces the same elfert as woiiltl a inovenKnit of Hie c^Hiter of f^raritv of 
the eiulli to ami fro alone its axis by im anioniii of alujiil Tj feet 
per year, 

Tlic existern.'e of the two principal fnrhirs in the variiition of lati¬ 
tude, siibHtantiaUy as disiaivered hy >fr. (Iiaudlen are fiiHy UMi- 
llrniisl hy tiie oliservutions of the internal ioiial lalilnde slatioriti whirli 
have now lH?en cioiitiniii^l for sis year^. The jierkxl tif Llio prineijaH 
one ta ill pixisent tlioiij^diL to l:te ilays, however, I'he iiw^onipanv- 
fi^ire shows in a graphical form osiirtly how ilie earth ‘3 axis 
has lieeu vvobblliiky within the carlli in thi^ Insi six years, tt is 
taken from a ret^eiit paper nn the siil>joct hy Ih'oh Hr Alhmdit* w1k>h 
wilh [Jr. Ih Wiinaeli, has rediJixnl and pnliHshed the iiiLer national 
uljser vat ions, Tii the ti^ire the Mcale of motion is indiculeil in seeDink 
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Ilf nre. wliidi cun f>e tniiiMliitiMl Into ur mclei-s hy iininmiljering 
thiit OIK? sdn'ornl of nrt nt tLo ih h lion I 100 feet, or 30 mi'tors, s<i 
ihiil tlio iHiiiiirtrr of llio iurfjiT curvcit is aboiU 40 fis4, nr Id [ii?0<i-s. 
'I’he tiiin? is iiidit’iiiiHl irv _vt>ars uud tnriClis of ii yt-ar by llir figui'cs 
iuljoiiiin^ (Jit ijurvi.'si tlipnisflriis. Thus, la'^iiniiig witlj 1800,0 (Inj 
riirve paesrs owr tlir years liHW. lOOl, etc., and ends at lOtHiO. U 
in pliiiiily abowu by iMs irmi^ui- curve wlmt an apparently Javsless 
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nf lire eiirih^ axis pmliiceil Ify Uie joint nation of two 

jjeriinlir fneturs^ orae of alKiiil 4 ^iT riny^ Jiinl niie anTiiinl^ llit? lu^l nf 
eriii^lntit and tlw sw^niid of variiible iiniplitude. Sinet^ imi} it 
Iwn fiMiinl Ihiif. Bw of the urie ulfiiont exiu-ily e(|Uii] to 

six nf tljo !^hujit?r- ho Unit tliL^ whole TOiiViMiieiil niNirly iV|)i‘aLs itself 
eviHw six years. It U inten-stiii^?, Umui^di not E-tinrliiHive, tn note tliiiL 
the ^vert; E-ui-thijiuiki^ nf imjl! frcxmin^il soon sifter the lime iif tiisixj- 
mum iictiriiy of the jaikv whieli lut^tlt^|^ with iLt^ Uy|Hjthesis toiiohed 
111)011 by PrnfL»ssor Turnery its ulivntly c-ited^ 
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ASTKUNQMV OX MOX'r ULAXCV 


Uy U- UjiEi.xy, 


Qua imn iifii'x;'nclikin f Thh is tlio inircpiO dcvicif wlikrli \\u* tieiiii ut 
FriniOi iistroiKHiiers lu liave jii-lojitwl, wlioiu Uy 

tJnii^^ers aind faillgiie, L(+ in fouiidiii^ un ulfc^rrvo(nry* \n the 

iiiulsL ut ihe etc-riiuJ sinjWj iifKin ihy siiriiRiit uf llie tkirnpi^nn 

L'utxtitH;»nt. Pnift^ur Janssen xvhs well filteil fur ttiis entei'pi'iw hy 
his piievioiifi m mint a ill expyru'iR'es—in tlie sliulies wtiicli he niaJe in 
IKI'4 111 tlie siirnniit of the Fiiuihcirii to determine the irn-estrlnl 
iibsurptiori linos in the sohir speetnim; in the ixfsoarchfts iiirrled out 
on Moniit Etna in tS<!7 to test for the exbteiux^ of water vajxjr In the 
atinoi^plkera of Mm's; in the exjwdition of 186S, xvlion ho u 

v'k inter in the l]iinalaya.s, ckX-Stpie^l witlt iho afjeetmweapie atiidy of 
the Him and Htiirs^ainl in that of 1871 to the Xilfthemes* xidit n ho coii- 
vitieeil himHolf of the oxi,steuee of llir eomniil atuinsplioix^ of the siiu. 

0 X|>ediLiorLs, theix" wtis his visit in 1S07 to the nhserva- 
tory lit- the Pie tin ^lidi and* hmiJlyif his saccossive MSf.‘eiLH!ons of 
Mont 111ane to ixtsoIvo the qiit^linn of tlie pixsence of oxygon in tiie 
HUH. It was indoe<l thesi' iutter Qscim&hins whieii iod l<j the i>sLiihUsh- 
inent of the iistronouiical oUscrvHiory on the summit of ilont Blune. 

I. 

It is worth while to stute hrietly xidiy tlio astronomors of oiir day 
have rliosen to wliiljlish their iie+lruments iil litgli nititildes. IVIum 
Pile luis jiasscil some time under an oveieasl skv. vi hiih olwirnix'H the 
light and reiidef^ all ol^ijorvatiQiis imposeibliv he rociignisriJC^s the 
lU I van luge of a station almve liio elonds. But even whon tliP sky is 
IHU-feetly eloudloss tin? titnK>splien^ is still a serioUH ohstaele, fin- it is 
iJi frtet a traii^liutuit and clumgeabte veil betxyeeii the oljserver and 
the hoavcns, Tliis veil is very thiek at sea lo\eI. and hath distorts 
a lid elnmges the natiii‘e of the Jiiinges of ixdostial ohjwtii. Firs^t of 
alU by its refmetion it falnifit^’ tlie |K>HjtIr>n of the stars more and 
nmn- ns they apiiroach the hori^f^n, lifaratise the deiLwr layers fkf the 

• Tmiirttiitt^t Uy itermlHalou. freiu neruo ik^ Lieus ^’Moudos^ pjiri^, l\hnai.ry 
1!?0T. pt? 
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jiif fnnvi tlicrp it Inr^jinJ pmiiorLioii %>t llw piuh itf Hu‘ Ix^inn liffliL 
Ariollipi' iiitM>nvcniein_-tv mam striuiis from th^ iw>int nf of phy.s- 
irul fliitroiiomy. is; the did'use rr-llectioii of iIia winch 

rnii.m'ii li Jieiiiii of lijrht tu nimiilnatc in nil directions the lur il 
tjui'ersfcs. Tliu Ixghi at the sky is n gix^at oJ^stude to inve.sii^uions 
of o|jjc<-t.^ niMir the siiiu anit for n lonji time it prcvcntiHl the tdjserca¬ 
tion ot the {y>br |irnndnemw ot the run* mTUKiousi of total 

^ihir edip-^*s. It is now pos^^ihb to view iIicth in fult daylight, 
tininks U> JjiiLsMrn''s lUw'overy n melluul of eiifceljlii]^ thi* diffiist^ 
sky lift]]t by <hp aid of the s|)ecirosoi|ie, while leiiviog nearly 
imdiimpfc-d the Tnonoclirmiifltk' light of Uic pmminciLit^s. 

Among the cJfects dne to the t>rt^scin^* of the atmos|ihere should ]r^ 
nieotiopied (he iduserpnon which it exerciser upon the railiat tons of 
I he son iiiul stairs^ for by retaining u |K>rtioi! of sndi radial ion iL 
profoiitidly alters llie qiiulity of the mya vvlucli jvaeh the eai^tlTs 
snrfatctv Not only is the intensity of llie rays rednevd by the pusspige 
Ihrongh the aitnoisphercjMil. their coni[>o-sition is e^cni-ntiallj diaingi-iL 
This is till- rejisoti whj* the.snn Jvd in^sir the liori^t^in aind it is 

jilbR} the rjiiise of Miioe of the ihirk litie^ iti the sohir sjaei^trinn. lines 
whose tetresliiail origin is attestiMl hy their vairiiition nt high iiiid low 
sun. The elferts we have Ikv?!! t^siilerlng aue naiich diininisheil 
when the oliscrver stntion.s hiinstdf at im ciltitnde of severail ihoii- 
saiiid inelers. 

At the summit of itoiit Blanc (about meters adaive the level 

of tlie si?aS (he hjtriuiieter -.taiiuis at 4r2:* millimetei^^ froiu wliirli it 
follows tind the wrigid of the aiimosphere above is still ii little aaiore 
tlisiii UaiJf llikht of the entire uttinisplierr^ Tpou (he liighest |imks 
of (he ITiiuahiyas meters) (he baroanetHc pn>isurv is only 

alHiiit It thiid of its vailiie alt seat level, where eaidi s«jiiati'C meter fd the 
eiti'thB surfaoe snpixirith a weighr of lOdJOll kibignnn:? of aiir. J^y 
dnxasing 3i station at a givnt clevation fiie diHii-ialtie^ wldch eniljarritss 
(he nl>sm'VIItions of phji'sicists and astronomei's ihie 1o the pix'^ein'o 
fd the atiiiosidiere jiniy la? pairily oveiTOine. I'tie inciisuie of snirtMs 
xvluch lias altvudy cixwvnLHl lentatlive efforts ha this ilufctioii has 
enctJiinigiHl itiiiny who wen? Jicsiiating to tmike (lie ssacriliees aceoni- 
putiyiii|r ixwilons itml costly a^'cids, anti n<JW we see tiloutilnin ipijsei- 
vaitories ■vnltipiyjng luiil tsiuipjsial wjtli the mti^Ht jKiwerftd inslt la¬ 
ments. 

The mi>st edehntted of these ^*sEahlislaments is the uiagnilioent Lick 
OhservatoryH on the summit of Momil nxirniJton in Oilifornhu In an 
admirable site ait meters ulwve si?a level. According to llie 

mpot1 of its fii-st director. E. S. IlokUnu the nights ai-e eontinnally 
fine during ah or seven montlis of the year, and Lilxait half the time 
remaining may be employed for observing. This ulnservatory xvais 
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c^tnifinii'ttHl liiv tti<l of ii lu^cy of ^TOO.OfU). itlfL-rm] in JRT4 tijr ii rich 
jiictvhiiiu of Son Fnineistaj, Joriion Jjii'k. who iitiido ihin pifi to 
iksti-oiioiny tifier iK'iiip iiis>(iiiiiwl fntnu riK’tinp ii inTinniil U» 
«*rro for liis tomlK '['honph tlio Htiiii Wiiit sr< Iiii'pt?, yet it woulii not 
Imve Mitlin'tl if tlic* niithoi'ilteM lind [jot hUJckI the project. A 
pirn* of pmiiini inorc than I. .WO iun\^s in extent was j>iit iii the dis- 
fjosrtl of the olkservatoi’y; the county of SaiiUi Climi appropriuted 
sjiSP.nOO for tJie const mil ion of u roiitl oO kiloiiietin^ ^onp from Sun 
dost* to tile siiinnut of llie iiioLiiilJtin, and finully the 1 ’niversity of 
(.'atifcirnhi prondscil tin iiiiriutil pnuit of Thanks to these 

litKoiiliiios. tile Idek (Jbservaioiy was finislH’d in IJ'HS mill pivivideiJ 
with pcKHl instrunu'iits, iiinonp (heiu the piintt U-iesittiK* of kl* iiiehes 
diiiiiicter, iitiil h-is ever .siiin* edi ried on sneii oh:M>rvatiom> as have 
piven it a ver^' hipli ii'pnttttion nrnonp uslroittunei-a. 

I In* advantage of ii liipli station had lonp lat’ii rceopiiiaul wlien, 
in IIMH. tJeorpe K. 1 lale, fonneriy dijnctoi’ of lliu Yerkes (tlisorvatory. 
fmmdid a solar oljservatoi-y nil .Mount Wilson, ai an altitude of J.WNJ 
meters. I'leliiniimry exjjeriiiientii iiail deinonstrated tlnil t!i« jiiirity 
of tin* sky in this jiiirl of t'alifornia left iioiLiinp lu lx* desirml, and 
the (larnepie liistiiiilion of \\'iishinpton itiitneillately ejiiiie to the 
fhaitieiiil siipjiort of [he new ohn-rvatory, and has alivtiily appro¬ 
priated for it I he ... more llniii ifoUtMXH). Tina is now the Ix-st 

ei|uippi'd of all the suLir ohsi*ri’atnries, 

1 lie staiioEi at -Vref|uipa, I’eni, a biinirh of tin* cekbrateil ITarvaixl 
Odiepe ohscniuory, was eslablii*hed in IStK) and is ulmiit 3 kilo¬ 
meters from the city, at an alliludi* of *>.4,‘iT muterii, Xot fur distant 
is the Liph monntuhu VA Misti, on whieh ii station for nieteoiulopical 
iintl other piir|Htse.4 was tnaintniiici] for some lime in cnnneelioii with 
the .\ni|iiipu ohservalory. At Flapr-lalT. .Vrii!., at an altitttite of 
iiietcrs, is liK'ated lliu private ol'Murviilopy of Fertiival l^owell. 
IJie purity, drj’tiess, and ealin of tin* air tlieiT jvromote the brilliiiney 
and siendiness of the tidescfifK* iniapcs. Itisiiles these, there are in 
America niaiiy other hiph stntion.‘< fnvoralde to astronomical obser¬ 
vations, l>nt. lliesi* an* in incipally em[doye(i ns metetirolopini] stalions 
iini] only ittH-asiomilly for temporary uslronoiiiic:il ex|M>ditions, 
uotnhly dnritip eelipse.?. Of these may Ih- mentioned I’ike’s Peak, 
t’olo.. haviiip iiJt iillitnde of l,:UJO meters where Ijinpley nlinei ved the 
erli|)se of 1878; ^Inunt WasUloptoTi (l.OftS ineteni). Jlmint Mileiudl 
(iJ.mn metei-s). .Mount M*litlney ( 4.*!(10 meters) , and others. 

It is to H'e that meleorolopy derives piient advimtapo from I lie 
ocenpapuT of Ivipli olwervlnp stations. There are ti>*day iiiaiiv of 
these in the .VIps, the C'aiii'usns, and the Triinulayas. W'itli a1titudi>a of 
fn>m *2.000 to 2.500 meters. In I'm lire the “■ Hiirean Central Meteor- 
olopi<tui*” iliix'cts tlm followiiip high stations: .Servanw; (1,216 


mhnt 
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T^ri511 icon (13!^!^ nu^Un-s), Pny ds' T)orii> ( LinT iiictcr>:)* .^[ojit 
Aigonal 11*551 mcicj^K Mniit Veiitosijc (1,1)0(1 Muut 

.Mumiii-r (*JJ40 mHorii), PW. du .Midi The st jit inn 

on Mont Moiinier i^i alHn iitili^icii fur siMi^onumiejil pnrpiisi?^^. It 
litdievcil Ky Uuillund nini IL lioiirf^in thiU tin- Pk- dii Midi, 

w]jer^‘ iiiiU*i'd tliere sife ^^nnu* irmtriiiiieiil.s^ iiiuy iiecnmc iin extvllent 
for I lie 11 .^ 11 “^frioiiipis, Th-ere slioiiltl Ik' ndder! to I kt the 

olisonLUnry wliidi d. \^illnt has rnnstrufte^l nii Muni Bhine, upon 
1 I 1 C dll limnvKlnin*. at nn altitude of 4,350 inetei's, K-stah- 

in nioveil aiul eidnr^d in ii (law ix^ndcml viilnubh; 

service, wliich the Aiiideniie dew Seienciw in 1807 m^o^^iijied by ilie 
award of the ^miid prj^e in [ihy^iesil scieiici^ The mwiilts of the 
work cd ValtoE and Ins assihtiinls linw iaien |nibli.shi!t1 iiy him in the 
Annrihw de Ft )l>?4t'rvjUoire iiu'tH>rolu^yiiine. idiysh|iu> el ^hiciaire lIu 
M oni lilaiu% which form si,% tpnii'io volumes, Ihit the |jri‘:^‘rit paper 
ift ite voted to I he suhjika of astronomy ami ii time in n^lurii to XL 
daiisscn. 

In hk first a-^?cnr of Mom Hlanc, iu <>cloi:M:‘r. IHHiH, he did uol pri> 
ciHkt Ik'yniifl tlic inn at lij-]inrtH Xfiiletf^, at the uUitiide of meters, 
situated on the rocks at tile jiniction of ihe BnssniiH and Tucconaz 
glnciers. At this time of the year llic Inn wiis Eilnsnlv iiljaniloncd^ 
and tlfccn* laid riwnily iH.4?n w hea vy fall of snow^ which hail ejraced 
the trail* hidden the cfevussiw* and rcnden'd the H-iSCtuit very dilHcnlt. 
Owint^ bi tluwi' nljstach^ tliirtiHoi ham's wm’ emtsnmed hi rt^iidiiiiff 
the ehiilet of timiids Mulcts by 11 route wiiidi in the favorable st^u- 
svHi is iraversial in four hoofs* mid the truvcleis nriivcd greatly 
exhmjstisl. Arrordiiifrly. ivhen two yeurs Inter Janssen determineil to 
tr>' to lem-ii thn siimniit he disesiitlc<l all tliniijrht of muxmding on 
foot and deviscnl n i^Jedgc snmcwlial similiir to those of LaplaiuL The 
guides were ill pleatsed willi lliis Innovations hut iii length, on August 
IT, ISftft, at 7 oVIock in the inufiiijig* Jimsstm left (^liamonix in 
L’onipany wiili Durier and ^'2 gtiidt’W and jmrtcrs, i\'aehing tho 
chalet of l^icrre Pnintnc iitK)iil It) oVlock and the inn at (Trtinds 
Muh'tn tit hadf jsast (Xu ilit' next morning at 5 o'clock lliey left 
tiraijib Mulcts* 1*2 giiidt^ dragging ilie sludge and mnTully sjifc- 
gmirding agditisE accidents* they reaciied atumt an hour after noon the 
hirtliutj tit des Hoss^w which Vallot had constructed. Here it was 
pro|a>seHl to pass I lie night aiul ivsume tlie ascent the next morning* 
luit in the night the wt^iljn^r changi'd siidtleiily. iind ;i terrihle stomt 
hurst ii|mii them. It was the foriTitiiucr of the cycloiie cif Atigiist 
tn, lliey wei\' uliliged Lo wait three days, and .Innssen liad op|Hjr- 
tEmily to n^fl^s-i iijKiii the advantage of u mctooi'olngicaI oljsiTVati>i-y 
wdl I'ljuipjied witii Jong-rnuning sclf-n^gi^teriitg a|iparatiis in this 
high region, w here the atnmsphei'e di^iurbJtncti? tire found in all their 
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vjoIeDw. Finally. m\ iln^ *2-211, i1h« niiMlernliU"* Jsiii?^- 

crpiitiniiiHl The accent wiili the men tilill rtiiuiinitig nrith-r the 
onlnrs of tlieir Hitef, Freili-rir I\vot. for tin* ntliers haul (loioiifuli'fl 
jiertiiisiriinn to return. I'liauiks to tjie indiaiuit:il>]e riter^y of (his 
faithful troop* the sledge wji?i (hnilly IuiuIoeI to the sinnniit, iiiid tifier 
.Home lioiii? given to raipid ohs<>rving in ext^dh^ut weaitlu^r eoiulilin-os 
they ri*solved lo go dowiu At 2 o'clock they rtgaiincd des Bosses, by 
night raichcil (Irainds Mulcts, and on the next <hiy Lnivi'Jed to t^ha- 
loooi.x^ wheixi thcA" airrive<t at 7 o\'lf>ck in the evening* 

ProfesMM' Jiiaasscii has cljuriiiingly ivi^junted the ntorv of Lhese 
utiJ other ascents made in hplk^wing years bpftti-e the aeiidenn\ iind 
in a Juries of patH'ivi tvhicli atptKaii^ed in the sucL'essive VfduTiK^ t?f 
TAnniiaire dii Bun^aii di'^t I^^iogitndes* so that it is not noeilfiil to 
rt'fer to them here. The. 4 e expiMlitioiis were prepayrntory, as we ha>'e 
siH'iL tia the e^tohhsliinent of am ol'jservatory* and the^^ fnrtiHhcii at 
the some time ocension for numerous viiluabh;i observations i^eliitiog 
principally to the solar s|ieetnini ain<l the structm^ of the sun* One 
of the questionH Avhicii intensted .Fanssen was (Uaii of the exiiiletiee 
of oxygen in The s<piar utiriu^iphei'e^ a question wlnise inteiesl is o^m- 
ncetcfl with the iniportaiU j^airl played by this element in geologieah 
chemical, ami biological phiuiomena. Some spe+drostm|>i.^l.s too 
premaliirely, hod imiintainnl (he existence of oxygen in the sun, 
hut thi^ conclusion was strongly liisputed. The exjwrirncntH of .fans- 
sen and of Kguml! Inn] sliown tiuit the action of oxygen on light is 
shown by the prctuoico of eoitiiin series of fine liues in the s|aHftriTmi 
known us A Liud B* and in addition to these thero ai'c faiint huuds 
which arc found when tlio Eiljsorplion \a very strung* These faintei- 
Imtids disupjx'ar from the s«ilur sja'clruin when the sun is nt all 
high in the heavens* ami it is Therefore riiitui^l to ottribule them to 
the aiciion of the earth s utum}fpheri\ llie line oxygen iinc^u however# 
pernist even when the sun is in the zenith, .ho (hut their origin is 
wrtajii. 

One course of experiments would l)e to produce these lines jirti' 
Jicially in the s|x»ctrum of the electric ore by Intei-posing in the Ih^jiui 
an absorbing layer «Hiunl to tiur iitmosjiheix# and Jiiiissrn perfurmi^l 
such an exrxwimetit in 18811 by oljscrviiig ut Moudmi tlie fi|)cctriiiii nf 
the fll<^trie light jiisEiilled at the hip of the Eitlel lower. The tlis- 
tamre is idKiiit meters [n]i| tlie mys Imverse a luj^er nf uniforin 

density cuntainitig alxiut The same amount of oxygen as (he laver of 
vnriidde ilenrity tmvcrsei:l by the lx>nm fif a star in (he xenith. In 
the 3[ieclriim thus ohtainral the. line lines were found in their normal 
nitensity* which is evidence of their terrcslriiil origin. A givater 
distance would l>e rtH]uired to piodnto the fainter lininis alxive lueii- 
tioned. 
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Another |mx»f nf the terrfcslrJail ori^n of llie A uiiil B of llio 

yoliir !spei:triii]i ^v'onli.l iif! ItarjiiHlieil Ij_v iheir ^m4lii]i! of iti- 

leiisity liuriii^ ii biilItM:Mi n,^:t'nhmij. cir \lw aKcerii^luJi of Alonl !Ujinc. 
Tliitr wjjiA I lie jirinripil c4jjeci uf ihe lirst csp^litiun nf Jurisseu* iiml 
he ivuM, ill fsict- aibie tci with the ami of the wliirli he 

tarritMl. am iiinnmaikEiltle iliiniiiijihpi] of the intensity uf the B ^roiip 
nwini;;^ tu the ^mil elevution of tJie ^tulioiw lint the height uf JIuiit 
Blame %vhs insiil!irient to e:!vtin^ihh all the u\v^en lines. M. le 
Comte ^le lai Ehiume-Pliinnel hm» conflmuKE this ns^iilt by |ihutofrraij>h- 
iiig the U frruiip taf the sukr riini at Chanioiiix. aiiij uii Ehe KiiEimsil 
uf SJont Bleiie in SepleriilK^r, IKyg^ TUit thi^ [jersisiteiin' of the lines 
is Ilian lily ex]>]eiiiecL for the lailNitiitury ex|>priments of JaLiisi^oi hrtve 
shown that n iitihniiii uf oxyg^ni l*2{} nielei^s ait aitiiiosphert^ ptes- 
sni'e is MiiliEiient to prcMliuT iin al'isi>rjitioii ^iviii^ risi.» to the B lines, 
wliile tin* aitnHiS[>hfrir laiyer atlwive Mont Bliiiir is eipiivAjent to sneh a 
et>hinin of oxy^^n meters loiip, or times ais lon|^ ns is re- 

lpli^t^(| to pruthiee ihe lines. 

In rmler to eliiiiiimte (he 1" ^TTOiap of liin^ ie wouh! nesvss^iry to 
ftsCiSkil to II Iiei/2fht of 18 nr kilunEerea*s. Mulhxins pmviiled with 
nntotiiiitic ns-^irtliii" spei.*trosooiies will pu-hnps in time stilve tlie 
pruhtemi 1 1 shoiihl not Ik' fur^rutten tlnit the study of (he oxvtnnj 
1>iinds is cMmplicat^Hl Ijy the [sresenee nmoii.^ them of nhsoi'ptiun lim^ 
nf Wilier i Q|>ur. IVrhsij^s, uiso, ihe iM^rHiHtent visihility lif the line- 
h partly due to iJie prater intensity uf the lijzht itself* owiii^; to the 
ih'a-reaise nf the pmeittl ad»^ir|itiun nf the atir Eit liigii nlEiliides. 

Bis^piie the iliflienll ies whii’h i>:^tiiaiiii and wliidi always attarh \o 
new n'sertiehes, the csmc^irdiinee of tlie iiidic-aitinns furnished liy tlie 
sevenil kiinls nf evidencr whieli are liYaihdile ]iermits ns to lielieve 
that the oxypm lines found in the sol air speelrimi have tludr scmree 
in niir own atnmsjiheir and tlint oxyp-si ihn^ imt exist in Ihe sum 
This dues nut prevent ns from admiuifi^ Ehe |HFssLhility that the siiii 
<''oniaiins (he matter p>infr tu iniiki^ laj^ oxygein but [XTliups in u stale 
of dissixdiitiom 

11 . 

Kor eairyin^ uia n*sejirehes of EYinsi deni hie iiiapitLtnle it is nut 
prati ieaihie (o i1e|N-nd on simple at^«^ents^ even fixi[EJently l^l■^[H*alt^^d; 
aitad il is indis|iensiili1e to provide ai jM^rmiitieiit ol^servatury nipped 
with ai niitialaer uf iiistrriinents aiiid suitiihle for a stay of ivinzriideiailde 
lei Ip h. M. tlcin.^^n repn^nted this newJ strunpy (o the Aeaidemie 
des Sciences in his mjjuil of the expedition of LSDO* anil hi^ ap|H>ail 
wus not nefjlerted. 51. Bis<dio]Fsheinn wliosi^ lauiented deaitli occurred 
sraiiie months iip>, iiiimediaiiely olTeix^l L^OXllX* fmiiesi; Prince Bohiitt] 
Ikmapairte subscribed 1W,000 fnitics; Baron Alphunse de Ilutlujctuld, 
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2lKfNM) yL JiiniS5^''iJ wius- put clown for lO.fMIfl fnimis m pro- 

iiif^lnr. Til Ms ftnm tiiP first llif new olitsiTVtitury (itjulil Ik; <'nnsitirml 
ns iis&uitHL SfHJii iiftrrwsirds the promoteLS of the enterpri^ii! were 
eniiKtitiitcfl ]i stKiieTy, wjurh i^uJiprisiHl Mivs!KT>l Leon Sny, honorary 
pn^suleiit ; flmis^ii. preNidriii; Hisclioirslieiin* scMTetsiry; EiL Deles- 
i^*ru livriKuivr: Uoluiul ]kiiitijjurk\ liHroii A. de Rotliscdiildj 

iVjiulr C irt-iTullir* nipni1iri-H. \/^m Say. xsho inteiH-slcsl liiiuHelf in ihe 
inalti-r dei»ply. jiunlr struii|^ effojls lo secnrG! an aiiimni Hubvention 
fniui till- Stale. 

'riie piTliiisiiiary .sliidit's rcdalive to (he f^tHldisJiiueiit of the observ- 
iMi^ry W'i-rv eoniriientxK:l in Aii|jM>t. ISUL Tliry ron^-isted lii>t of all 
ill (he nieasiji^^nu'iil of the iliit4iin^_s of llie sheet of ice wliicii i-oveis 
the siiminil of Mont rdaiic. M. Eitb I fnid promised lo Inive tliese 
sound made at Jiis invii ex|K?tist; and jnit lUcni in diar;^^ of a SwLvs 
isi^^iiu^er, M- III] fold. 

The SI mi mil i>f ^^loot Blaiir is fonucd by si very narrow alTte of 
rcH'k^ nioi^:« than IW inelei^^ Iciti;^, rutinini: east and Tliin ai*e(c 

teniiiiutles i^robiibly tn |H?^iks iiiiil lias Tksmi inilKN.Itlrd in snow wbicb 
ini> foniinl a rrnst thicker on the north side tliiui tlir south, whei^ 
it is luore exjMisc^d to nirdtin^. Two iinrixontal |odleries, etteh 
nietei-s Avere irons*minted ahcuit Ir! jiietci^: lielow I lie eiTst without 
s'ntroniilerinjj m-k^ bin only liinvl snow, [t id tluMvfore probaldq 
I fill I llie irry crii--i u-]|jch w^'erw Motit lUuur is more tlniii li? jjjelers 
thifk* and M, FTans.-Hai sck>ii p!'o|Kis<‘d u scihition of ihe jircddeiij of 
cxinstroetion in ihi'se novel luiiLditiujLS^ wlikdi <‘cinsbj.ie<l in tlie hiyjny^ 
of (hr fosiiuloiions ujxm the |H^rniahejii snowaip which foiins the 
antsitnik AH Jieeoinils of as(T?nsions diirin^' the last centnry prove 
lluit the ap|icnnincc ^if the siiijiller isK-ks neiii' (lie summit: lias iint 
I'hniijYi.il mneh. iiiid it may 3 k« i^mehided tlial the eoiili^iinition of the 
lop is lieiijji olleriHl very slowly, if at sdl. It follows that ei ripid 
miislrnetiiiu si?eiiiv1y [ineliorL'd in paisilioii would Iki lawfeiTlv safe 
iind rehitively slabk r Init the !|iicsiLuii had to si'filed whetlier tJie 
snow hiyer uimui I he .sminntl i^tl'ensl siitlieienl ri-sistani'e to sup port 
the wei^hl of tile ^*riiilun% M diiiisMUi thoLiH^lit it necessary to 
niiike dirt^^t esiM^rimeiitd to deterniiiie this. 

During tfie winter (here wiisens-ted near (In* t Mjc^^-rvatoiy of Men- 
dou 31 hilloek of snow as liigh iis a single story- I’he snow had l>ooii 
rammed down as it was shoveled iin until il Imd a«T|nire<l jdanit the 
density of (be sriniv in Mont ilhiiic. Tpon the welblevekd summit 
was phnaul a idle of Ingram lead weights. Mlien !:> disks, of a 
lot 111 weight of MvO kilogrums, liiid liei^n [died up and EiflerwanLs 
I'eiiioved. it was found tliiil the depiwsion had Iwrn only 7 or B nijlli- 
inelers, 'rhi^ I'csnlt snrpsissi'^l expcx'tatioiSy fur (he pirsdtiii? n|Hiii the 
dUoiiY had exa^dcd LOOO kilogi'auid [jer S4[uarc meter* An editiec 
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nienijnriii^ in Ity .> nicterw iit thu lia.H' Jiii^jrht llii-ti wei^h kilo- 

jjmnis willioitt Ixtiii^ liknly to i-'iiik in iho sn<»w iTion- thiiii ii ff‘w 
(.vniinintcrsw If litiilt on ii riffit! i^iililtaH* mul ]>i'f>\'itle(l with jjick- 
sctiowH. ttiiy striiiiLs wlih'li might uri'H* hy s(<i|]iiig T.-milcl Im’ ivlipvnfl, 
!irnl ttiL* wliok riiiilil in' IpwIiitJ as it iiiiglil reqiiife, [ii onit*!' li« gminl 
ugjiiiLst till' fury nf the fitorjiis it i-H’iiuHi tlcsimiiic; to imiltt' tlio 
structure in the shafx? of ti ti-imratefi jiyratiiid uml to liiirr itir lowci- 
part in tiie Mnow.so as to inivi' a hii'ge ainl Ktrong fiinniliUioii. 

'Ihfl ohjeet lif'ijig appro veil hy J[. the cniinent jiri'lii' 

twl, nu'mlwr of I'AcacUhnie Jeji lh:uij\-Arl.-i. (iiv itoistriivtion wiiu 
i-onjtii4‘ii<N:‘tl inxoi'Jitig to phins pti-inirvil iiinli'i' his ilin'i'tliiit. It itim- 
prised two stories, with si lerniLf; aiiij iialoony. At the lut.-# die 
pyruiiitil iiii'tisiiretl 10 hy ii meters. innlc>vp!rf)tiiitl parts ivhii’h 

foi-iii the lower story are lighted hy wide hut low w indows iilstve the 
snow. A .s|jirul sttiirwny rornnuiiiicntes It^'twwii the two siories anil 
tin* terrace, aiifl e^temU niiove the hittei' to siippnrt n |>hitfijriu soim* 
meters itl>ove,des]gioH| for metefiridogicii I oliserviit iotis. Don! ile walls 
prot«.‘t 1 he observers within from the roid. iuhI the tituiergmiind part 
Inis II dotihk floor iiepariiting it fixmi the snow. Tile strnetiire, 
entindy of wotsl covered by eiiiivas, was std up at Meiidnn iiini dnoi 
taken apart and tninsporteil to Chimomiji. Tlie lolal weigh! of die 
material.^ exceedeil If* tons tiiid made Tflll or 8(MI ioiids fftr tlie porters. 
Asa prei'iiiitttni iln- roiiie was dividiH] into foitr seettons, with stop, 
ping pliKsw at the (frauds Miiluts (ihOtKl meters) ami at (fniiid 
Itoeher Ifoiigi* (4..’i«tt) meteisi). 'Hie liist seel ion. whieh <-oinprified 
tlie route from Chamoniit to the foot of the glacier, allowed of the nsi* 
of the animals. In the secoiul stage, ending at the ])tihlie tmi on (he 
Gnmds .\liilet,<i. there is nolliing hut glacier, and tiie imiteriids ennkl 
only Jw transported on tlie hacks of jueii. A shelter was cnristructeil 
lit firiiiulii Muh'ts to serve iis a depoi nf .snp]>lTes and I’efiige for ttie 
jwriers. The trail from this slat ion to the Uoritcr lEongi-, w liii ti is 
only idKiiit ftOO meters Is'low the summit, fonneil the thiivl se{;tiuii. 
and there wius coiistnieted hero a hut for tlie ciiiijeniers and othei-s 
eiigagtsl on the work to pass the nights and take l■t^fuge in ease of 
luid stoniof, *" 

All die Slimmer of IS!):* was employed in the (‘ouAtriictioii of the 
oliservatory, its miioval to (’hamoiiix. ami the partial i-oiiipletiim of 
the Jiioimtain transportation; and in the year lS!t:! all was np, at it 
total cost of 40.t)flO fi'aiies. An an'ideiit jn.sl fa ilia! of ruining tiu* 
whole venture, for u dejiol of ninterial. situated iil Uiadier Huuge, had 
disiLjipeured by spring, mid was linally found bnriiul k'lieath H nr II 
meters of snow. 

For .some monlliH die gn-at glacier of Mont Ulnne. w hr>se proJlIe 
lituiiilii like u gigantic stuireose, appealed like a woodyiird w'itli its 
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file'll t>f tiiul {\w Avijrki'i^ of llio wi ml lass, ^vliioh wen? plueed 

frum \Kntii lo puiiU lu iiid in iiioviiig iUw hejivter piei^ uvi*r the 
diiii’^ToiK^ \\ hen the niiitednl wplh Hnsilly in jdiiLV the 

nir|H-iitei\-i fntiu .Mi-tidnn liegjin its uml^ fuvnn'd Uy a furL- 

tiij^'ht iff eiiJiii wesitlii^r, they weiv iihle In nmiplete thidr work un the 
i^lh nf Se|iietu}Mn\ M. iJiiitiiiseiL ea^^er tn see the work^ resolvetl to 
nndei'trtke nijnther ii.seeri-sinn* in whirli he aViiileil hiinsivlf of the 
wiiKlIiissc^ this lime to i\m*^ his lie rmiched the lop oil she 

lltln iiUjiii niidilii}% iiml tvimLinei] there four shiys, (HTcnpieil [irinei- 
IWilly willi uljsiTViilions of the tiohir sfK^rlninu formed Ijiy a fine 
l^oivlatid ^riilini^. 

djinss 4 -iL imilertiH»k smother n-seiMil in l 8 J>rn wilh the prineipai 
ohjrei of niuking snit^ thsit nil (Ur jisirls of the kr^e tLdes(^ij[n^ of 
reniiinrtei-N nperliire for the nlfservntory, hitJ ronie iip in "fscMl 
eimilitiifiL ninJ were in shsifH* ko pjiss tlie winlei' vi'ithi>nt iiijnn^ 
'J'his telesr^fpe In iiumiitefl in rniinerthm wiili n ]H>lnr siilerosUit, m 
that its axis is lainitlel with ihe iixis iff the esinh iitui iLwiveK ihe 
light n?llected ftoiu the siiieiosint mirror. Bodi tlie niirmr, of GO 
i'etiiimeters diameter, iiinl the nL»jt='tiire were |iiTseriled lay the Henry 
Ifrotherw. All the udjii-Ntnieuts tti'e cniitrulletl from the cjhserver'.s 
.stiltiuiu wIlo iliMs has no nerd to move Eiia>iit. and may mnain in 
ii rlij^eil roiiiij ke|H ul a 1*0111 fort si hte tein|ienitnm This Ix-sintifnl 
instrumeikE^ ivhnsi' nuH.dmnieal parts were mii.sEniHi d by (ijintJer, 
wa^ inoyEite 4 | not withont some ilitikiilty in IHIMk \b Janssen islsn 
ins|u.vteEl the registei in^r ineteorogjaph* whkli Laid Iwtii kiislatled in 
IhlU, i>iit Iniil sl^fifjksL This instniniriit was eonstriieitsj by M* 
Jules Hfelnii-ih is ilriven by u weight sff [H} kilogi-uins, whieli 
falls h or G meters in i-iglit months uikl in moiLun ei |xEidulnni 

wdiitrh reguluK^s ihe nuiiin!ii nf tlii' registi^ring iiieehuiiism. There is 
ctiiiiinnousi i*^‘gislriitioii of ihe bEiioiiieirie presstiji.*^ leiupenilLm*, 
hiiniulity. and etdmdty itiid direE^timi of the winiL It pr^ms] that 
fhe uppaiatns hiekeil stjshility. anil it nm after k^iiig given si suppnt 
iiulr|aUiLlent of the ilonring. Imt the jnstniinent has never gone 
v<*fy' n?gidarly. Anoiher iiH*len|v>grtipli, uUi designed to go eight 
moitiks wiiluHil rt'ivinding, has l«^>n iD.stalled at if rands Millets. 

The jn^cfhlem nf stH-nring a very long rminiiig nieteoroginpli wiiil- 
sihte lo Ih- placed on ji high iiK>imtain as si substitute for ubservLitiuiis 
dining t lie l.«iJ seasiai is one of greul delkney* which m|iiii\'Si further 
trials, ^\. .raiissen is niuch interested in it iiiieI has propos%^i| ei neiv 
fiurn, in which the rotathfii nml fall of a iv^gislernig rylinder k 
Inciigth nlMinl liy its own weight* .M. Pnrn'in. prsffi--?ior of horolticrY 
at the ISjl lege of is engagisl w illi the i^nst ruction of a ineteoi^j^ 

gi-aph Sff lids kind. Tp to the |n*«i!Hi>nt time no rs-gistering meteoro- 
gitiph ha;s la*eij run more tlinn eight or nine munths. 
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At tJip tinn? of this hi-<t visit Juhssi’ii iisifLdc!< riH^^nsu icemen ts to cletpr- 
mine nhiit, if iirij* nsEivement:^ of ilie cjbeicrvsilory |juiklin|^ fnul oc- 
ciirrefJ since iU erectiEin. ft proved llniL Lhort^ Innl Iteeu a 
ninTomient in tlie diri^itioii of Cliiiuionix, but uccrjrding to line i>f ilic 
biiilricrs tliSsj lurjiveiiient took pliKV in 181^*1 niisL IHIM, auti a firr-Lvurds 
ceased. TIuto npiKairs lo \mn> Uihi no very appminble anifPimt l:^f 
SGttiiiijL% and at all eveiiM theiv lux^ ineajis |iroviile^J for nH-mting 
this if it sJioidd niTiir; tliiil the fi-ai>i and i:lonlits e_^prast= 4 -d by 
Alpinists as tu the wifety of the oliservjitory have pro vet I nnfonndcMiL 
The aivliitecl Hiiiidniiin« who visited tile obsin'vtUniy on iJiily U, ISKM;, 
foiiod it hiirieil in snow on the south siiie, but (his liud ticeasiojaxl no 
injury to the tN.>nstnicti(un so (hat the (hair of (he oljs^o'vinjr lyxiiin 
which was dre^sst^l oir in iliol. is still jterfeetly Irne. It seems theri>- 
fon^ lhat the ipies(:ioii of const fuel iun no a snow ftinndiilioii iit high 
altitudes is well 

in. 

Since hi.s lust ascent M> lias reTiiriicil to Chamonix each 

year lo direct the work wJiieh the yonngi^r juen have curried on at 
(inmds 31 ii lets and Mont Hhinc. The observatory has Ikiou made 
siiflicuciitly conifortiible io ttlhiw of fihserving visitj» of even a fort¬ 
night dundJoiL 'iliere j,s no luck of subjeeis! for rcsearelu'^j for (he 
study (if the jdanets Venus aocl Merciirv, tJie solar mid sielkr sjH^r’t nu 
the chemical aiu] htailing elFects of the radiatioii of relesdnl ohjeel- 
engugt^ the atteiLtiuii tjf ustrononiei^s, while jneteorology ami phvsi- 
ologv- offer iirublpiiia i^|iutlly interiNMing for s^dutiou at liifrJi altilnile^ 
31. #ianss«-ij has frciiiieiilly cominunicuLed liHlie Academic di.^ Sciences 
sJiort pajK^rs siiminari/Jiig tlie ix^iills cibliiim>i|. 

We iiiEiy mention in the first place the resi-nrches on Uii^ heating 
efffMTt of solar rmliatinn, whiclj forjuK nuv of (he objects of ilii^ ohsi^rva 
lory of Mont Illane. 3 jiriticipal aim of i?iich relies, whielj are 
jau formeil by aid tjf instruinLiits culled actijiomeiei-s or aelim^graphs. 
is to fix the value of I he solar constaiiC" This k the JiuinlM^r which 
gives in calories s{|iiiiit! cxiiilimeh-r jwr minute the heating [Kivven; 
of the suirs rays U^fori* their cntniia^ iiilo mir atinosphere. In the 
oldi-r treaties on physics ilwiT is assigiieil a value less than 2 calnnt^ 
(LTt;;^), ivhidj cuimsdown from the rosriiidii^ of rouiUet with his 
pyrliolionu'ter Uni die tendency was Inter to uiigrnent this vahicc 
M. Violle. having made in August* ISTfi, an ascent nf the Ihsssoii 
glacier and of 31ont Idane^ estiriiaLed 2..>1 eii!orie=c 3L t-rnvut the 
nhle physicist of Moiitpcdlicr* finds i.!ali]riiS from observutiun?? 
on ^loiit Ventoux. In 18iSk Langley, having oljrervod near tlii? siim- 
niit of 3roiint Whituev, xvbieh has nti idtiiude of 4,^^ meters, in ferred 
friim Lis experiments a valuta exceeding calorics .Savelieffj at 
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Kiev, fouTui ii.rj, an*! Kiint Angstrsniu who otisecved on Timoriire, 
pjTi^KJstnl to [iilopt 4 calorieii.'* 

XhcMi disctH'iluiM'es n'suit in part fmio a tliveKiltj" of modes of 
oljwTVatiuiu Ijiit parlly alstj Uy the vuriiihiJity of the condition of 
till- nLtiiuHp|ii^Ti% lo the |irc^nci^ of water va|inr, of dost, and of 

Miiou\ nirricil by the winiL SnL4i inj|iurLties^ (jflen invisible^ am 
chiefly foil Nil in the lower layeKi of the atniosjdiem. ami iis they 
cjiiise it i>owerfiil ftl>sorption, which dinnnislios the encr^^ of tlie 
rayis it is sought to avoid them Uy oljwrving at high altitudes ami iri 
calm* cold weather. 

In Crova and IToiidEkille iinnle exiiM^Timpnts aL 

(diuiiionix (aUUmle meters) and at GmiidH 3fulels ( 

meters), lltesi* tjh7^irvntion,*i were re | km i ted the foil owing year by 
M. Huiisky. a young liLissian att4iehed to the stiitf of the ohstn^va- 
lory li t. W end OIL 1 le iil isi-r vek I sm vely at 1 tm'cnt , 1 1 ra m I 
Mulets, and the suiiiinit of M<mt I ihnur^ employiTig the ap|.»anilus of 
M, t'rovaj and umler the Jattcr"si advice* The discns?ioii of the 
oliscrvnlions kal liim to thts value of Jh4 calories, lii^ i‘e|ioated tlic 
work in l!^£Xh and T.KhI, and has readexl the rt»snlt as the 

most pn>bable value of the solar umstaiit. lie iMdieve^i that it b 
ci«rtaiidy tictweon 3,0 and 3,& and in any ease aimve the value 2,5 
calories^* which Ijangley has lately ubtaincHl with bis IkjIoiiicut* It 
is dcjir that tlie |iby&^icists arc not in accurd iij= to the true value of 

■ n scvaia ^air to Aiijj^tru^m auil to m the rotlowJL^ aEldinoiial 

facra, AaicdTriUk tlie viUue 4 t^nlork^ mrt aa a rt^nlt nf tils fdisf'rva- 

tloas I if lSi*5 nad iSiHl <m Ti'^ar-rllTe, tmt m « result tfi lufercaiivs whWh be matlu 
[n l&ttfl reKimlln;? tb»‘ liifSneare E»f rUe earlN^ile achl asm of Ma> ritiiakj^riLeit! la 
rllnilalHlitiiFr the mUr radlaiion. The arairTcss i>f larcAtlkMtlon E^aivlact^il blEii 
i>f Oia omar fif ila*m- Irifeoaa-i^ ntiU Ih- piiMlely raul tinn'servixlly wldidreiv ibe 
ijmEXpAMl value 4 imlDrli'^ la ik fiHittiute to [in Eirltele pul.i1lsLi.Hl la JthHj (Aunaleu 
(ler rhyslk^ voL *1, p, TlX, ISKnI). 

r^U4:L'j"» vaLiiv U c‘rtli)tLs«K ilepf^aO.H ati nn InrciTTiee which he Qipiih' hi l$fifet| 
of ii fa I him of tloTli^icrV fafinulri for EOlowinir ^l^^ ataa^pibiTlc iktHq:pr|MlniL evcii 
u|ir^HciJ (m 1a]iia>;unaK>^tTiH rnyr^. Nevertheless ho made no corfwtiou tn hl$c 
later laipt^ra for this, like tliat hy wiacli, la 18S1, h\* mlj^i'd hln Viihie nf the aoUir 
4oii?«taat fronj !LL^ to H i-nlnrlcp, iMt li^ any JiiKdlkHL Tta^ vulue of *Ut t^ilorlcjt H 
takci} fmiik an Eirltcle hy him in ntal tldn alu^le vnlue wns ill^- 

iJiiL'ESy HtatM to uaty provlt^loiial Iti character, lu Wyk hi’ tiuhllKhtnl ^ Astm- 
jibysh-nt jEiunail, Yol NIN, p, IV'Yi, IIKM I a \M of Iwixitj -flve veiTiich all lySajf 
IJW am! ^1,28 citlarlcH. wlitcli muKtUates hlfl last woril ai] tta* aijbJiH't, 
aiiil UiIh ILst lacliidi^ the n'snlt whleh laiil faHm ahitetl at 'JTp calorlps, but which 
oa n tiiori‘ ■nirt^fnt ml act Ian tutac Jit U^2 lories. 'J'lie rttH»Htaiitlal ^‘arret'tnfua 
Ilf these vflluos Is eoafinia^l by slanillaiieimK ubRerratrims hi na.iri muJ IthW a% 
WiisEi1a$:t&ii ntiEl Mouai WtlKoiL Prsan ihe EL]ipart^nt awiimcy of the work, ntul 
llip E^ini^rlmjtk with icaijjcmtimTff ii|H.ni tla* cEUrtlVjf sarfxiii*^ he h■[t (a ivei- 

Khlcf that then^ uilalit have im^'uit^hI a rt'iil vnrhiHoa of Ehi^ nun of nearly iti 
lM>r eoiit^ aa liidleutt'd hy the dlvcr'jiaici' of itiy vntues,—^(TuiXifiaTuiLj 
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lilt' soliir itiitslshl^ if iiidi't’tl ii In* coiistaiit, fur to Ixs siiro no on^ 1ms 
provt'tl thill the s-olnr milialioii is not vnriiihle. (t would k: of intor- 
tsl al«o to study ill iin iinalo^'oiis ntamior I ho ohoiniciil effect ivenoss 
of the solnr iiniiiitton niid also of its photonlelric hri^htneatt, till of 
tvhioh <‘oni|>rises n (fn>iit field of oliservat ion. 

IVe ]i:ni‘ til ready diiienssiKi at some leiijrili the o|iser%-atiuns of 
•Tiiiissuii Jx'hitjve to Llui r|)K>stiun of ilit- exisU‘ll(x^ of oxygen on the 
snii tinrl tlie cofihnnalioii of his ri'siilLs liy the exjN'riinents of ^'onito 
ill: ta Jhiiitiie>Pliiviiiel. In 1W1S> new experiments on the photogrsi- 
phy of the srwlnim were iiiulertiiken by 1’ikholf. an iistroiioimcal 
assisiniil ai Mendoiu and these inelndod «)bst<rvations at Mernltnu 
('litMiionix, mid the siiinmit of ilooi Jilane. In lb02 Aubt'rt t'ari'ie<l 
on jt piett! of wi»rk iii which he employed a sptH'trosco|]o having 
letiH's ami prisms of ipitirfy,, for the pnriiose of studying the iiiutliB' 
ration of (lie intensity of the nlira violet [lart of tlie siM't'truiii cuniie'.l 
by change of iihltiide. n [>ieee of work which was Itegnii by Cnrnn> 
Finally, in I£M);> and IbtH*, M. Stefaiiik, of the Fni^'ersitv of Ihngne, 
uiaik> sjH’clrnl oliservations in the same coinjilions, 

111 isy.i and Ififtfi one of the iime-t esjK'rienmi of the astronomers 
of the Ihiris < tijservatory, At. Higonrdan. Mtteiiij>ted ivith ihe lk‘f- 
forge-s appanilijs to iiicastire tile foire of gravity at tlie siimintt of 
ilniil Klanc and at ditfereiit points in ihe ix*giori; hut his expi-ri- 
inent-s were hiiuh-nd l>y inni wviither. 'l liey iveri- repeiiti'd ill 181»SS 
by AJ. [Jansky wilii the ajipaniins of ^*terni*<'k, which is well adopted 
for re la live dot erminit lions. The meiisureoienls w'ere iNaiducted lirsl. 
at Atcikloii, ilien on the summit of Mont Blitne and at (irumls Mulcts, 
Bixb'eiit. and ('Itaiiiunix. 

In IWHI .M. I bi risky came nni>einore from Hiissia to rt'peat Iiisiiclino- 
inelric ohiiorvat ions, and he asixmded the tiioiiiitiiin for that purpose 
on .Inly ya and ^September 1, spetnling six days on ilio summit at 
eiteli visit. t)n SepteiniJer 4 hi* had oeciision to observe the sun at 
rising, mul saw the famous green ray. I le writes: '• The atmosphen; 
was tmtisi»areiil, and the horizon of an extraordiiiarv cleuniess, so 
(hat iiiunniinns more than 100 hiloinelers distant txaihl Ik* seen dis- 
linetly, Ax the instant of sun rising I was struck by an inleiLse jnire 
gi-eeu light, which hisleil jdmtit a half st'cond. The siiri upi>earecl 
dilx'dly after, hrilliant and all yellow withoiil a tinge of ix-d, Ht'gro- 
metric ol)s(>rvnliuns slioived n very low |H‘nvntage of water vapor in 
I ho iitmosjdien* ami there were few solid particles " It is well known 
that lilts plientiioenon, wliidi is sometimes (tltsi*n«I on the open mx-aii 
in Qilm dear weather, is explained hy the dispersion of the sim rays, 
whifh graze tlie horizon under conditions siieh that the green pad of 
(he siMH'ti’iim is not nndnly weakened by absorption. On ihe previous 
night JI. 1 [iinsky had observed the occultiitioii of riatuni by tlie moon. 
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imd hnd nnttul dm nhspiifx' of iiiiy iHiiiil or plotigiUjon ln'lwwn tlu< 
pktift mill tin- lim«r disk, wiiidi iiidiinu>s die mnarkuhle ix'i fwiion 
of die swirig. In tliis «nint'edoii it dioiiM Ik‘ niitimi tliiu hi liW 
M. Iljiiinky nmdeHii intert*sting olisiL'milioii of tliu KDiiimiil light fimin 
Moiil Rltinc. Ti'heri he iK'n-iVivt'i! detiiilx lery diJfieiilt to distJiigui>Ji 
umler (iiiy ortihiiiiy coiiilitioufi. Me inis iilso allviiipiml lo pluito- 
grnph the soil!ri.'oniiin, bin tlie rcsiills Luve nut Ihmiii anisfiiLtory, ai!i| 
will lx* hlJWIItlHb 

Messrs. I'\'i-y and AlidtH-hiiu have iindiTtaken lo deUTtidiie the 
tlislrtljiidon of mdiation over the .solar disk, employiiig Fthy'S jiyiii- 
mt'trii' teli"sco|]f'. Ihi.s ciiiujirises ii tittn' fjf variable lijM'rtDit* f:i)fi' 
Itiinhig A silveivd ghiss eomtive mirror; u tlnTiiiwIiwtrif (Miipli' 
in the fiK^i-s I'oniieeled ivitli a gulfanoinetei', unit n prism wiiii-h 
redwtif a Is'mii for ffiiidiiig. OlKservutioiiH were imi<le on Mmn Uhun! 
and at ('ll ami mix mnl Meiiihm. 

Tliesi' exainplfw will snflire to show that the oliMM-vatory ijerehed 
on the heights; of Moni Uluiie olfers fju-ilities to astnnumiers fnc 
(ho proMCimtion of u variely of sjaxhal rrsi'arelio.'j i>f gival delicaey. 
But the sfojH' of ciljHt-i'VHtionH has liltio Ity little ex|ijin(ii-il, .>*<1 ns to 
eomprisc also nieltHiroiogy and physiology. The work hu.s nstiidly 
to be tiiiTied on in the siiinnu’i' inoiitlis, however. foi- the winters 
are ujit to |je ttsi rig(n-oiis. fii IhOl .\l. Nonliiiaiin foinnl reeonluil 
by a Tonrielol minimnni thei-monietev ii temtiertiloi'e of ^ 4 't= C. 

^\jnotig oxix'riments of other kinds whicli have Ihh'ii imide in the 
past few vein's may lie oited as pHJlieuliirly iiiipor(ant wniiit wJiieh 
wmt carried on in bShfl and lUOO, with the snpjmrt of the adiiiiie 
St lid ion of die te!e|.^pli. to detemiine the msiihiiing jniijH’riies of 
ire. Bare wires of gnlviinizetl iinn were hiiti ii[Ktn the glarier at 
some nu’tei'H apart. The ex|>eriments wnii eoiniiieiicml hy Jde.s.sj>i. 
Camxj and Lespienu, mid eonliimed by Ix-sjiieaii alone after the 
fatal aceideitl of Cauro, who met wiiJi a teirilile bdl in 11 trail on 
the mountain of la Cole, 'I’lie exfa'riniGnls showed dint a telegraphie 
line of gi-eat leiigtli, siieli as Ltat kiloiiietiuii, for exmuple, may U> 
estabiLshctl with k*iv wire upon gluciem, ami give good st'rviee. 
This restih is of value for trlegraphy on die high inoimtaitis, 
although there had Ufn before trials of slim I lines hild on snow. 

.M. .Maurice de Tliierry imiile in ISHl and IfiltHi a series tif deterini- 
mdioiis of tlie iitmusphcrie oKoiie, aminoniji, iiud rarliohie-neid gas at 
different ulliludv^. M. U< Cmlet. in iWJ, studicfi the atmospherir 
electricity from the summit of .Moiil Blanc. M, Xonlinanii also irhsl 
To iletee't eJectromugJietie wavi.'s einaiiaiing fmm the sun, hut with 
negative results. Of aiiotlier nature are the .sjHxIrowopic studies uf 
the lilixal roinmeiKSHl by Diaior lleiioiapie in liKl^. and is>ntinm-i| 
after his deatii b}' M. liiioiil Uaycti.'S; llie ol wervat ions of .Mewsi--.. 
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Guillmurd huiI Sfocig on ]i}'}x^rg[tobiiliilbti at high fitul 

finally, the bueLerioliji^e study uf the Himw of Mont Blane t)e^j4ii in 
ISXX) by Doctor Binot, of the Paslciir Iio>titiite. Doctor Biuot 
found in different parts of thi' gluciei' n varied mieroacopic Horn 
wluise eAlstence had hitherto licen quite iinsiaipeirleth ond promising 
to rewflixl further atiid^' with immy unci curions resultM, Actino* 
metric and physiological i^tiidles (among cithers., njjon I'espiration at 
high altitudes) have liecn cnrricil on Ijy M. Vulicit mid the imjijieroiis 
scientLsts, liolh Fivndi and foreign, to whom lie has oiTered tlie hos¬ 
pitality of liLi olis^^rvatory des Bohscis. Messrs, Joseph and Henri 
V'allot are now preparing to putilisJi a nuip of the nigion of Mont 
Blaue,, 

I have restricted npy^df to giving, as it wen^ n birdVe3^e view of 
the varied studies to whidi the ei\^jition of an olwrvaton' im Moot 
Blanc have given rise* It will surely lie most desirable that its devel¬ 
opment and further equipment shall go on, in Girder lUat it may 
render all the services which mv made j>ossible by its unique aitna- 
lion, ^lay it not Ih" made more actt^essible. perhaps^ by establishing 
comnuinication by dirigible batloozi between Chamonix and Mont 
Biane'/ 
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Hy Jamkh Fs hmas Kvur ^ 


Tho rii!^li iif tUi} goltl 5wkt‘rs rn Oinfunsiti in 184fl iinrl i\w fjiiii'bly 
tun* to ill 1851 \ww iioutbk^ TiiigmiioiLs in 

i>f tJit' nnHiil, lull, thi-y wt ri- not the Hivt in llie of our 

nmK Tlitirr no to sti|»|Hicr^ thnt in the piist, iiiinJn^ 

t‘.\Hleinents u'rixt liinitecl even to tlie histork'tU p'rioil: on the eonlnirv* 
tlie U'^uuls of the goliEen Hi™? iiinl nf the <jolileti apples of slio 
Htfsj>eri-t1e,s [>ii»[aiFklv ilesc^riU'^ m poetic ;nii'h two nf the earlv exp^fli- 
liojiH* anti loii^ iK'fore either ive run well jiiift^iiiie pinniitive imin 
hnerving to innv iu i>i'<ler lo euliir^* his scnnly stiH-k nf 

nielHLs. Aiiiunn (hi*, infiiji-iut-s which halve leij lo ilie esplnrtition uiui 
hettlomenl uf mwv Jiiuils the iiesu\> to lirnl imi\ iin|iiin! oi»ld and silver 
liiis iH'en line of tlie riK^ivt JUJi:KirtunL ainil iis ai innnns of introthiciiij^ 
tJuiii>:ainits of vi^orunw ?^+ttiers, of their ow"n vtdilioiu into iiinidiithitetj 
or uririvilisieil i\»^ioris there is im u^^nt whu-h mmpam^s with It. Tn 
Lliis I'liintefTlion It iiuiy Ix^ aili^> i*eiiiairkei;l that tliei>.» is no more inter¬ 
est iiig^ chaiptin' in tlii^ hislon^ of civiliKsat aon tliiiii tliat w hich concerns 
itself ivith the use of llie iiae-tnhatid with the ilevelnjiTnent of ]net1n>iLs 
for their extniclioi] from their ores, PHndtive iiuin wjts mituniny 
limited lo those which lie found in the rmtivc shite. They are hiit 
few, \ i^nld !ii wide hiiL spai'se dTstribiftinn in fEravelst copper in 
ncoasyjnsi] nias,S4>s alon^ the ntitri'ops uf veins, in w hich far the fpiTiter 
part of Uie metal is ccmiiiiniHl with oxygen or sulphur: copper* a^ain. 
in poi-ous rfx-ks, iis in (ho alto^^hiT ex<x?ptinnnl caFC of the T 4 ike 
J^uperiur znines: iron in an occasininil meteorite, whiclu if it^ full 
had ob^^rvtal, was .ixmsidered lo lie tlic inmp? of a »orl deswnfietl 

from the skies; silver in occasional iin^ 2 f^rf‘Ls with the innre common 

Oriels of ’ and possibly a rauL* hit nf phitinioiu Besideii these no 
otlier metal can have Im^ii known, heciiiise all the rest and nil of 

thosct mentiuji(«d wLirn hxktsl up ni their onm ^ve in the phvsieal 

^ Hcprinien, [yy E4*naE:«iaii, fntm Kr‘nnfimSc VuJ, i, Ne. 

Juqiiairy^ PW*. l^^aiemle isealu^>>- rntaiKiaiii' roieeaiiy, hsifininter* Pn, 

M'rcHUteiiiljil nUdreHS tlie Xtnv Yi>rk Anuloiiiy i>f ScleiiiYX Petiil nt tlie 
niiEiuiil Sn New York- lin^eriilrir T-S. mvr^, 

H?As Ui tlie ear4e of lilujia of tUe Epacslniis mid Uic deity af the CurtbijtdiUQDX 

im 
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pns|ior[icsi (he hilk^r Inil llii^ slifrhhsHt su freest ion of their preiieiif** 
Chunoe lUs^xjVi'rEei^ nms^t hitvi* fitvi ix'A^t*sili!il ilws piM^i^ibilitieiJ of i>ra- 
tliiein^ iron froui 'tin ure—n^iilly h v<Ty siiujile wlieii sriiall 

ijinintitji'?^ iirt' involvrei^—of nnikiiijf Immze from the on?^ fsf rnpjRT 
lind tin* of milking ^vitli Ihe ort'?^ of riipfx^r timl zhit:^ of mloe- 

roji|H‘r ivnd lejol from their miMiriil jiiiil of fretoijir 

from its diief leitch Atl i>f these proi^^s^s were 

I'stensively (Tracitiml nnHer the Oiiiiej^e, nio'iiiehius, thTeks, Homans, 
iitul other ancient jieopli^ 

As I lie of wea|>tfrtis in witr, the ailTanta^s of metallic miri'ency* 
and the want of household utensils liecrarno fell, and as llie tiiineroLs 
which yield (he mclals l.ie^;4tjne mion^idKinl as such, the art of iiiitiiii^ 
^iv>iv to In': sol DC E hi rig mon* than the tliggiiig ami Avashiiig of grarels^ 
and in I lie long croiirwe of time devdojHMl into its fn-c-sierit stage—ns 
oru^ of (III* timrit. diflieiih bnin^'lies of eiigiiiLH^riiig. Chemistry rnis^Ml 
uietallnrgifMil prfH'esst's U-om tho art of obtiiiiiing some of a metal 
fi’om its oi-e to iho art of obbiiiiing nlmosL all of it and of anconnung 
for wliiil estaped. It is* in fnet* in this scientitie iic^Lajiiiitjiig for 
everything that modern pnwvsses ehic^Hy diifer from those of I ho 
aiieieiLts, 

t)f nil the metals the most im|H>rrant which minister to the uco<k 
of ilaily life are (he following, iiingeil as ncnrl_v as |joHsjb1e in the 
order of tlieir iisi^ fid ness: copin^r* lead, ^inc, silver* gohh tin. 

aluminiiif]* nickel, ydatlriiinu mangimcs*^, ehnauiiiju. quicksilver. aiiLb 
iiiony, arscfiie, uinl laduilt. The others ar#* of very minor importamfCj 
all hough often indis|^>etisn]i]e for B'crtain restricted uses. 

The manlier of <«Tiirn-iice of tlieK^+ nndiils in the earth and their 
amoiititirj in whii-h admit of juraclirahlc working are fiLiidamcrital 
facts in all oiii- industrial devehipment, and some iiociirale kiiowhiNlge 
of them ought In Im' a part of the iiitellccitiiEil ct|iiipiueiit of m ery w idl¬ 
ed u an ted mam Tlie matter may well appw>al to Americans, since tin? 
United S la tea; liufi developed within a few years int<» the foiTuiiosit 
prtHlncer of Iron* copper, lead* tTWii, anti* until ns^nt yearSt of gohl 
and silver: hut* witli regard to goM, they have of late iiUernatcd in 
(he Icjidirrsliip wltli the Transvaal and Australia* and In hHvlt ure 
now N'i^md tn ^lesico. 

Tksjjpite the enormous prodnet of hM-ulstiiffs, .Vmerirnn minirig 
developiuents ai-e of the same order of magnitLide, and tlu* iriinenil 
resiiinv'cts of the c^ountiy have pi'oved tn 1}e one of the rklu^sf posses¬ 
sions of its f)4>i>ple. 

W% may Ih'sI ^dn a proper conception of the problem of Lhe fiictiil^ 
Hferoug veitis if tve atati* at. tlie the grnssi compiHitmii tyf the 

miter t>ortinti of the glnlie, fo fur* U-h gisdof^sts liiivc Iweii jdde to 
cspiTss it by griiuping rinalyses of rocks* We may then note among 
the elcaueiib? mentioned such of ttic mcttiLn as Imv^ just been cite^Jj 
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ainl nifiy miini'k the nirity of ^ lie othei>; w inny in-xt forth the 
lUN^siiry ot ench metal whirlj in like n ileposit jin ore: 

lliiiE iri, make it ridi eniitigli fur proHtiililn working* Hy iTimptiriHf>ji 
TTc? ran ^^l^i|l in a ^nernl ^vay the anioiiiiL of I'onrentrutiuii whieli 
lunst la? nmniiplidiHl |iy the ^^-oloj^ieat a;^?llts in i>rtlrr ti^ rnWn t frnni 
a natiirntly Iran ilistrilHitmii in r«ek>i V t^fn pvi'ii iiietai to pro- 

ihn^ a ik^prjffit uf me. ami t-rtii then uatiimlly ton brief dititnwj^inn 
oTiiJ i]c>^ rifition of iIiosp ii^vuts ami t]w\r n|n>ratiorisH 

Tf the gi^iieraJ iTtmtHisilioii of the rrii?^t of the mirth is calciilntml im 
rlosely its poti^iUlt- on tlin hasii^ of known cljerniml the fo!- 

lowing iithle n??iults, which hm liet n ctanpilcd hy Dr. F. \\\ C'larkts 
of WohIi inborn ehief diemist of the [h S- (leolotneitl *^iirvev :- 
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einnif^li tn aJfcM't the totoL rinij ef[U[illy r.vuet tint a riling I lie in xiru 
not acx^s^ibJe. Aniori;^ Uiomi fjiiren only tJie following Eipp*?nr whidt 
nT\} nmtals of m}trh in rieryilay life; Altmiinmn ^A'A. 

iron JJI, jiiaii^iiu*^^ O.OT, diromitnii 9.01. nml nidiol t\0K They 
rank, if^ixi'tively, in tin: tahle^ thiriL fourth. thirkHOUli. six-tmith, 
nm| H^'Vcnlienlh. tlf tlip fii'e. imn is the only one of nmrktal pixmii- 
luTiee. Xo one of the rt'imiiiiiinfr ts roinpnrable iTi iisehilness 
with at Iviist five other metals wliich uro not i]ient:ioi3iei.L viz. oopjaT^ 
Jeaii, ziiu% silver wiut ^ikl. 

An eiiflenvor has Ijoeti tiimk hy iil least one invest ipiti^r, Frof. .1. IL 
li. \ ofit. of C’hristiania. tn eslablisli some qmintStallve exprt'SKioii for 
these; otlier jneLii]s 4 1 Ms iKtimati'S nrr as follows!* 

C^jppiT iJt'rreiilap^ lieyond I he fondh nr tifth plat’* of ileeiimils— 
that is, in f he htmilnal thons}nn 1 tiis or milltonihs of a <wl. 

Ij'ad and ziiir peramla^^ in I he fifth pLiee of iWitmiK nr in I he 
ImrulriMl ihonsamTtJiH <if a pt-r rent. 

Silver iRTix^nta^ two ilc^Mond plaees lityomi copjKT* ur in the 
leu millionlliH to the luindtvai niillioiitlis of ri jier t:ent, or the leu 
thonsa lid ills tsi the hundred tlionsundihs of at] lo ttie ton. 
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Iiiilil 4 nis^ Tenth murh as silver. 

Tin pi-riTiitap‘ in Mie fmirtli fj|- fifth place—that U in tho 

ten thnEiKurnlths nr UiiiHlred thf^itsandths of n per i'i>nt, 

J li^nires, iiirnnwivahly snialJ its they aiv* convey' Lsoinn idiia 
c)f tliu rarity of tlitee iiietalH as cxinsliliients na the merage of the 
outer nr H mi Ins of the cartTrs cnist* liut they it re liK'ally mure 
attuiiihiut in particnhir uaagses nf erupt i ve rocks whidi cm* iLEe^rintod 
with ore 

Ill the fnllnwinff Iflhulntiou J have eiuleiti nta‘d to Uving togeLher it 
niimlxT nf ilelnmunatiimh tvlurh have fawii made in vnniiertinJi willi 
investigatitins of Amoric!iin mining districtf?. In u guiiend wav tJiey 
give a fair idea nf the metallie <^}|Ueiils of ceitain eruptive rocks from 
tv hid I were taken set ni pies as little as jiossihle open ti^ the siisjocioii 
dial tliey Inttl Itetai enriched hy the snma prnc^*is^ tvhich Itad pro¬ 
duc'd tlie iieigldM>riugoru bodies. 


Ofv. 

1 f'ur ecfflt 
' lll rrui^ 
tlv<t 

1 fiKlkl. 

ritiaii— 


rpTCenl 

Front* 






Lcidraiv. OSO./ 

L«ii1 

.nai 

Crtlo™itE>,A 1 

lJa„„ 


KiFn'hA. fiBV,#' 


,ooi 

rubric*. NcT.fl 

Do M.J: 

-Mnio 

i:u|k3.4 



Mlmjil- 

. 1 

.mui 1 

LllwIul, ^vf.* 



IjMilrJn?, fiTilfi J 

SllHoitrL« 


.EKHhM 1 

1 

i 

0ii7 hfw irfimity. lailitMf 
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XJI. I’. S* UiNkE, 

" Mn^* rwli, fl ipuiiFri |tOtt^l^STj. inU t^^rlilti frui qii| i-pirl^ lim;l. 4. IK riirUn. 

r. Sirrv.K ilrsny, V|L Ir^S. 

F. KrankEkflu, KV\l Aiiil Ur^K I . tK Surt^ Firl 11, ik Tin? line hm 

ili-lennliat^l Lu Imt Iwt. HmipUrn. 

’ a r. xvu Ann, iin^ t'^ si- n«jL supt., i^rt lu |il jh. 

rjiiiu. [I. rpJM. 

* A. Sinpiinill In T^ejeIe rreumiH X lll, 

In order tn come within tlio rtossihle limits nf pcilUuhlo and siii> 
c's^ifnl treatmeiit I he ores of the mon^ imput'taiit metals shoiiltl iuivo 
nt Icnst the follow I Iig jicix'entagt^. I nit that wo may grasp tlic itdii- 
lioiis cinx^'tly it inuyt 1 h^ appreciated that fia.’al duditions lilfriTl the 
Itmits. 7’hns in a reinoti^ sitiialtoii and wdtli higli charges for tnins- 
jKij'tation an ore may btr outside profit able tn>i4tmeiit« although it 
may coiituin iM^veniJ tiuioft t]w iHTiX'iitagi-s of Xhmh inoi-e favonddy 
sttiiatcL Ijvin oivs in jiartiruliir w IdcL a 1*0 distant from ivntors of 
pojmhttion arc valiieless tiuJess ehoup transjaniation on i\ very large 
soade can 1 h' develoix'icl, while gold in au alniohi imiccessihlu regioTL 
like the Klondike, may yield n rich nnvarih even when !u c|iiantitti^ 
whiek, if exptxsiied in [wreeiitagESt are almost imippreeiabkv 
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1 Jjt^ i]:itiin- Ilf till* uw 1 ;^ hJso n furtnr liF lidiiio importnn<^. 8fniie 
i'oni[iii4inils virhi ihr uiHnk tnwlily Rml HioitpSy, wjiilp oCher?* wliioh 
in tlii^ i'lisp 15f ihp pmnnns miHilLs nn? iiftoii Liilleil ^Jl’ps, require 
s'omplk-ntHl ntul il may 1 h^ t'XpPiisive mHuIliir^k-^I tn^LiiieiU. Tlio 
sissiH'Mit ion of iiieiiils is likewKsp of tlit* lii^lLi-^t tiii|KirtEiiiep. C(jp|ier 
or lemL for ejcaiikplo, ^ivtiUy fndljiMtes llio ox^nit-lioii of ^oltl fiiul 
J>i1vpr, wfiiHViisi zjiif iu ir^ jt luhili'innH^ (.oiidUiaiu^ 

nisei diaii^\ An ore wiiirli ni!t_v lini'e IwiHi vnliiele.'S j|i enrly iljivs 
may proven rirh Miiim' of profit in Inlvr ys^nrs jiiul mnler improved 
ixinditiijiis. For instanii', frojn ISJO for over twenty-li^e years 
iiin^tiajii ('anyon in t^lnli yielfled leacl-sUver ores anil iiiinor ilejjcjsits 
of ^old. It Hini kian^vn ilu^t in some iiiimw JniiV-in'nde and Inisi' ores 
of roppef and ^oki existed^ hut the fm-t was cureftdiy LHineealtMU 
iiiu] ill aE least one instiina' tlie stnift into them ^vos filled u|>* le^i a 
kiKnvkn:l^re of the fiirt shoidil iiii fa volubly iilFect the valne 
of tlie |ii^}|M‘rty, l'o-iiii\% Iioi.vio‘pj\ these* ore eii^*rly son^bi nml 
ibeir extreetiou and tivinuierit hi ihoii^tinds of tons diiily are paying 
returns iin very hir^^t^ I'apitnlirittuim AjuitJier favlor h ihr 
eX|M‘i]si’' of extruetiorn If simple ami inexju^isive inothoirls nre pos- 
siliJe. the ami of proHtailale tn^it merit is ^ntly wideiiesL Thus ^ih| 
miiy need little cdse than a stream of Avnter or even a blast of air, 
wlo^n^as iron nml cojqier rajnire hitgo fnnniects and vast sttpplics of 
poke jinfl finxes. 

Iiviii ore^ are of little value in atiy paH ef the ^vorhl nnless the_v 
eoiitaiii a iiuikitimn] of 3o jxt toftiL iron when they enter the furnnei*, 
hin if they are disfrilinteil in anicaiiits of 10 to *if> ]'K‘r iy>nt iti exten- 
Sjjve masses of liMist* f>r i^usily eiaished rot-k in sneh eoiKiition ihiit 
llu^y van lie eheapjy i.x>net-nirated up tfi rieh lau'reiita^^ tlsey may 
Ik- profitably treated uiid a ]irorhn;t ^viijj otl per cent iron or hi«lier 
Ite sent to the furnaces. Never!hehsis. s|a-akii]^ for the eivill^j^l 
world fit large, it hohls triiv tlml ns an iron ore enlers the furnace it 
can not Inne thnn Sili {HfrcentHi and in Amerieu, with nnr rich Eind 
pure deposits on Lake i4n}>erior, t tvo-lhirds of otir supply iimges imm 
t'O to |K*r cenL 

As regards u mininium working permitage utnid favondde 

cotulitions nml >vith eiiormons i|i)antitle> b> usually atxnil jw^r rent* 
!nit in iho altogi^ther exceptioJial deposits of the native metsi! in the 
Ijiikr t^n|wrior regiiui i;'si]i|au” r^it^k m Itnv as three-fourths of 1 [ler 
cent has Imnui profitably trcatinL This or jiny similar result could 
only lie m-comiilished w ith except Iona lly eRieicnt inaiuigemrnt and 
with a cop|>er na'k kucJi us is practically known only on J^ko 
Sn|ierior, IVitli the tisnal type of iiri*. mil cnrida^l fiy gold or silver, 
^ per rent ts the extreme, and in remote luealtties o to 10 may some- 
times lie too puoiv 
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Ill sciutlwrufil MiisHjiii*! oir> [iro pi'<>lltiibly iidiiiHl tvliiuli have 
Tj hi 10 p<»i' t\mt Iviml. but tliisv are ctiticviiLralHl Ui !?;"> Uj 70 jjfF cent 
In? fine tlic fnnum'. 

ZiriF at thv^ fnt iiius;- rut^ht not to yield IcKi than i^5 to fier 
r-Fiil, and iyht*h cnijiH-iitnilF-d ur scdected they niii^ up to W jjer cent. 

Tfip im'cifpuft metals iMV cxpre-^?il in tn>y onnce-s to I he roii avoir- 
iliipois, A liny iu a ton iiy one (Jjrw-linndp?<hh of I i>im' cent, 

and (he mncninl is thcn^forc.^ vcey siiitiM wlieii Kt:itc<l in jpercentJifre^. 
If ii la? appm'ixUCil tliat in fijiiiul iiniiil>ers silver in now worth iiO to 
W iTiils [in on ne'e ami ^>ld some ^^rasp iiiuy lie hnd of valrips* 
Silvvr larely oeciirs hy itsfdf. On the Cfiiitrnry, it i^litaineil in awst>- 
ciiitiiJiL w ith lujid juiil and the ores ai^, as a rule, In-atint 

priinitrily for these bitsi' inetah and then frani the latter die pm-knii^ 
ijjelrLls sin^ laNT wparaleiL In ilie ojv^ there iin^ht to In* enutigh 
silver to yield h niiinimiTn of nr lO niiiice.s in the rc?;siilting[ ton of 
copiier in onler to ntTord enough to pay for s^'j^onitlorn Now\ in a 
fi per i:^nl oiv of lYjpjier ^ve iisive li eoii^rentration of tonii of ore to 
yield I ton of iiija. or nioi\> rormaly stated, so ns to alhnv for los^, 

ions Uy 1. We iimst ilieivfore Iiave at least 10 ooikie-s of Nilver in 
the :2i tons, which implies a ininiinom of niKMit one-half onnre jwr 
ion. Smelters wnll only pay a miner for the silver if he has over 
onedifllf oiinre jkt ton in a roppr oi*!^ In a pi/r of lea<L iisnally 
enlled hsine hiilliofn it is iK'eih^^iry for prohtahle e:clraction to have 
ITp cm PCI’S i>f silver, h'or snadtiojir a lead on* w^e iiuiKt pcisscwi at least 
10 I ire eiMil Ii^ad ami may have TH. ft is therefojv obvious I hut. from 
tl to *iO orim es fif silver nuist la* present in the ton iyf lead ore. Tlio 
roinmEiii ratios are 10 to op oiincea^ or cmeOhirtietli to one-sixtli of 
I per vent, 

<}cdd is so cheaply rxinieted fhat It may lie profitably ol>ta]Ticd 
niider favorable eirctmistaia\is down to one-teiuh of an oimeo in tho 
ton. bin Ihi^ run of ores is from une-foniih ounce, nr So, to 1 oimw^ 
or SiO. (Jri^ of course Siimetiiiies n^aeh a niimix*r lyf ounces In 
copjier or lead oiHS even a twentieth of iiri ornate may la^ an ohjw^t, 
and ill faviFrsddy r^itiiated ^niivels to xvhich ihe hydnuilic method 
may la» ajiplieil even as little as 7 to 10 iioils in the rnhic yard mav 
In* m'overed* or some sindi value m one t w-o-hnndn-ilth to one 
hundredth of an ounce |H'r ton. 

The I in ores as sruidled nnitain sd>ont 70 ]>er ctml, hut thev are all 
cminad rated either hy vvashinfr gravels in which I he i>erceiituge is 
one iiV less, or elss‘ hy mining, vrtisldn^, and dreissing oiv in which it 
raii^ts from L5 lo ;l [x^r cent. The iin-ITearing ^T-avets repm^*nt n 
coiJLvntnitinn from inneh h^nner {lissimiination in thi" parent veins 
imiJ ffranite. .Vlnminum on^s yield as sohl alMiiit :^fl jier cent c^f the 
metal- 'fhis is an enrif^hmeiil as conipariKl xvilh the roc'kss though not 
£i 0 atrikijiu a one as in the case of other inetaU- lint the great change 
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neresMi^' in jdiuiatiiit]] ig in the tiietliiHl of TOmbinatiom Tt is so 
lightly locked up in silicates in the rocks us lo preclude direct cstrac- 
tioa hy imy known inetliocl. 

Nickel needs to be present in amounts nf several per cent, say 
2 to 5, and m'ciirh either iilutie or with cupjien G-)balt is nhvuyg w'ith 
it in sitiitU umounts. Platinuin wciiivi in cxceetliiigly small percent- 
ngea. It is almost till obtuined from jEjnivels in Kussia, und tho 
gTUvels yielded in accuitiiiig to C. \V, Ihii'ingiou, alx>ut 4U cents 

to the yard, plntiunm being (itioled in that year ut $10 to $18 per 
ounce. There was tlierefore in the gravels aljoui one-fortieth ounce 
ill the yard, or one-sixtieth in u ton or sLoui live and u half liundred 
tlionsiindths of n jjer runt. Platinum iu some rocks has Ijcen found 
in unioiiiits of oiie’-tweuiU'th to one-half ounce, or from sistceii hun¬ 
dred thousandths to .sixteen ten thousandths of 1 pvr cent, but they aie 
rare and jx’cidiar types. 

In order to i»e? salable manganese ores of tliemsclveg must yield 
sliout 50 pi-r ccni, hut if iron is also present they may Ito ns low as 
40. Chromiuiii hns liut one ore. and it must i;»}ntiiiii about 40 per 
cent. Of antimony, nirsonic. and colwlt. it is hardly possible to speak, 
sin™, p.xccpt perhapuf in the ease of tho first, they nm unimportant 
by-prot1iid.s in the tnrtalhirgy of other ores. 

In simimary it may 1 k> statixl that in tho the metais must 
he jjre.'rent in the following anioimts: 
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now have before us some fundamental conceptions from which 
as a point of departure we may set out upon the real discussion of 
the subject. We uriderstiind the grcMx composition of the outer 
wirth: we have some idea of the quantitative distribution of the-metals 
in the locks. es|^.ially in the riclicr iiixtanoes; finally we have seen 
the extent to which they must lie concentrated in order that they may 
be objects of mining. The next step is to establish, first, the agent 
or solvent which can effect the collection of the sparsely distributwl 
eu Ifiuu——1:-{ 





























1.^^4 THE OF THE METAUMFKBOL'S ^TIISS, 

iiiGtiil)^« and the ]}liic«s whnjv the {im'lpitittioii of llii*ni tnkGS 

plate. Wo may ih«n inquire iiu>«? ijartittiJiirly into the s<«ircp of 
the and the methodi; of its ujH'Fution. En order to do this in the 
linn* at coimnaiMl I Jimst ri'iiiurseh'sfily focus atteiiliou on the larf^' 
atiil essential features, rcssolutely avoiding; every side issiti'< or minor 
point, however inviiiiijj. 

Tlie one solvent wliich is stifHeienlly nbiiridiini is water, ami pratv 
ticaJly nil observers are agreed lliat for the vast ninjority of ore 
deposits it lias ln'eii the vehicle of eoncentrartoii. Of course* it iiml 
not o|ieralc alone. On the contrary, easily dire^lved and ever-present 
niuleriajs like alkalies nuiy, and iindouhlctlly do, increase its elfi- 
cieiicy. It does not oiwrate ticfiwjirily us enld water. f)ii the con- 
trarj, nc all know that the earth grows hotter as we go down, so 
t]iut desci'iitliitg waters could not go far without feeling this in* 
(lupow. A olcuiions. too, itirliente fij ns that there ari> ]cK‘alitic.s where 
heat is developcil in enoniioiis jimoimts a mi not far )>clow I lie surface. 
There is theivforn* no lack of heat and we nenl only lie funiilinr 
with the western cmiiitiy to know' tliat I here is no luck of hot springs 
when tve litkc u eoinprehensivc view. As solvents, hot waters are so 
iiicomparohly sit peri or to cold waters that I hey up peal to i is strongly. 
We limy therefore lake it as well estahiished tlnit water is the vehicle. 
The ehemictii conirKtiiiidH which constitute the oreti natiii-nlly differ 
widely ill soltihilHy ami no mvpcpiiig statements ran Ijc made n*gurd- 
iiig (heni. Inin, for example, yields very soluble sails and is widely, 
one miglit almost say imivenailly, distrihiited in ordinary waters, fls 
on-s are <-om[>oiinds of the metal with oxygen ami in this respect it 
diffeTs from nearly all othei's, which an* luoslly conihineil W'itli sul¬ 
phur. Although nimost all of them have oxidixed eom|Ujimds. the 
latter are on the whole ven' subordinute contributors to our fnriiaces. 

Iron is evcrni-iicre pri'sent in tlie rocks and %vJien e.xposed to the 
natural reagents it is one of their most vulnerable elements. Jt 
thert^fore present-^ few’ difficulties in the way of soliilion and concen* 
tmtioii hy wntere which circuiate on or near the surface and which 
perform their n’actions under our eyes. 

The compounds of copper, lead, Riiic, sih-er, iiicke]. rolialt, quick¬ 
silver, antimony, ami areenic with sulphur jiresent more dllTicuk 
prtilileins and ones into whose cheinLstiy )t hi impossible to enter 
hen* in any thorough wuy, but in general it may lie .said that the 
solutions were proliably hot, that they wen? in some cases nIknUne. in 
others ' add, and that the |iressurc under ^vhieh they took up the 
inetdls ill the depths Las las-ii an important factor in the process. 
The loss of heal mid pressim; as they ro«? toward the surface no 
doubt aided in an iiuportunt way in the J¥.sutt. 

The first condition for the piTHluotion of an ore deposit is a w ater- 
w’ay. It ijia^'’ be a siitull crack, or a large fracture, or ii porous 
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■^imtiijji, blit in .Home siioli form it mniit esist, XatuniUv pontiiH 
nwk iiffunla ibe liiiiiple.'tl cbsp ami provitlein an oasily iiail(>t-.Ht(icwi 
pJjKW of pri'cipiLiitlub, For t‘^aInp]«, in llin rlix’odc of the seventies 
mther liirjte niJneii iit Silver Reef lu Etniilbcrii IRtih were baFOil upon 
111 ] open-textute«l suitdstoiie into irhich and alon^ ter tain linas silver- 
lienriiig soliitions had enteieiJ. UHierever they met ji fossil leaf or 
an old stick of wood which had liwn hnriecl in I he rock the dissolvetl 
silver wiis preci pi tilted as sulphide or chloride. Sometime for no 
uppurenl leasoii (he solutions impregtiatiHl the nx?k with ore, hut the 
ore seems to follow' along certain, lines of fniciuring. Again, at 
Silver CliiT, iieiir liisitu, in ivtitral Colui'iido, the silver suintions had 
cvidcnily at one lime soaked through ii !)eii of fiornn.s volctinic ash 
and had impregnated it with ore, which, while it Insted, vras quarrietl 
out like ,“io niijch rock. In the t;t>t)jK!r di-strict of Keweenaw Point, on 
fjike SiijaTior. the ropi>er-la.-aring solntioTis have pciietmted in some 
platsjs pn old gravel In'd mid itiiprcgnuled it with eopper; in other 
plBoCii they have |>iiaHe(J along ceituin courses in vesicular lava (low.'; 
and have yicldctl up to the cavities scales and sin its of iiiitivo cop|jer. 

It liaa happeneii ul times- that the urc-ljeuring sulutiotLs, rising 
through BOriie crevice, have met ii stintiiiii charged with lime, and 
Laving spread ffidewjn-s have apparently Ixien rohlied of llictr melnla 
iKicjiusc the lidje preeipilated the viilunble jiiinemls. In the Rhick 
HilLs of South Diikoia tiiere are sandstones with beds of ealeareons 
mild nx-ks in theni. .Solutions bringing gold have taime up through 
insigniJieflnt-ltxiifiiig ere vices called "verdeHis" Htid lia%'e irapreg- 
juUed these imitl rocks with long shoots of vahndde gohl ore«. In 
prospecting in u proniising locality the tniiier, knowing the sysie- 
malie iimingernent of the verticals, and having found ihe lime slnihs:. 
drifts along in iheni, fiillotving a crevice in the hu])e of In-eaking into 
one. The very extejaled and productive shoots of lead-silver ores at 
[.snttlville. Colo,, wUlcb have Wu vigoroiislj luid continuously mined 
since 1877, are found in limestone and nsiinllj just underneath sheet-s 
of a relativeJy impervious eniptivc rtn-k- They run for long di.siatices, 
and suggest upriaitig sohilions wliicli followed along beneath the 
eruptive, perhaps checked by it. so that they liaro replaced the lime¬ 
stone W'lth ore. The liuiestone must have been a vigorous precipitant 
of tho meiullic minerals. 

The fi-aetiirn itstdf up through which the waters rise may tie of 
considerable sine and thus furnish a resting place for the ore and 
gsngiie, ns the as-sociated barren mineial is called. A deposit then 
rcsiults, which iifTords a typical lissure vein. The commonest filiing 
b quart!!, but at times a large variety of minerals may be present 
and sometimes in bountifully symmetrical arrangi'iuent.' In the lat¬ 
ter ca.se tho uprising wiiterw have first coated each wall with n l» 3 ^or. 
They have then changed in composition and have deposited ii later 
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and diffei'ent one, uml ho uu unt il the oraek has beoooie filled. Often 
t!iivitic5 ure left at the center or .sides and ftfe liije<l ftiUi iH^autiful 
and shilling errstals, wUidi fhinh and sparkle in the mysr of n lamp 
like i :0 rimiiy gems, lliere are quart?; veins in California which are 
mined for gold und which seem \u have fiUi.=^l deaii-cnt crevices, wall 
lo walL for several fe4q aci'oss. More often there is eviden<'e of 
ilecided chemical actjoti upnii the walls, whiirli niiiy inipiT-gnated 
with the ore and gangiie for s^mQ distance awiiy from the fi-ssiire. 
As tlie sour™ of supply is left, however, the inipi'egnation laicomcs 
less arni less rich Jind finally fades <iiil. into barren ^vnll rock. The 
enrichment of the H*alls varies also from point to |>oint, since wlierfj 
the rode is liglit the solutions can not spi\»ud hitcnjlly* but where 
it is open the impregnation may l)e e.\tensive. The miner has, ihere- 
fom. to iiHow for swell?! and pincliej^ in his ore. 

Of even gi-enter significance ibati the htteral euridtmeiit is the 
peculiar aiTangeincnl of the valmihle ore in a vein that tiniy itself 
Iw conLinnou£» for long distances^ nlrhough in most places tCM> l>ar- 
ren for mining. Cases are, indeed, known in which profitable vein 
matter has litvn taken out (rontimionsly for |x>rhnpa a mile along the 
strike., but they are rehuivLdy rare. 'I'lie usual ejcperient’c reveahi 
the ore ninniiig diag{iniillv down in the vein filling aiid, nicne often 
than not, folloiving the [K»li?,heii gt^iiovcs in the Avall^^, which iiie frailed 

slickeiisidcs anil which indii^te the direction taken by one wall 
when it inovctl on (he other during (be formation of the fracture. 
The rich places muy terminate in depth as well and again may Im? i^e- 
|X’ated, but they must lie iinticipatech and for them ttllowance 
la- made in iiny mining opei-ation. 

ih^ therefipre gather along fiiditerranoan waterway?. may 

fill dcan-ent fissures wall to wall: (libw may inipreg^iate porous wail 
iwks on eillier sidec they may even entiitdy i‘ep]flce soluble rocks 
like limestones. 

^Ve may now the question as to the source of the water whidi 
aeconiplishea llic«e results, and the further question as to the cause 
of its circulations. 

The nature of tlic underground waters, which are instrumental 
in filling the veins, presents one of the most interesting, if not the 
most interesting, pliiise of the pmblem, and one upon w hich attention 
has been esjteciQlly concentrated in Ia(er years. Tlie crucial point 
of the discussion relates to the relative importance of the two kinda 
of ground tvntf^rs—the niiigmatic. or those from the molten igneoiLf 
rocksj jiiid the meteoric^ or those derived froru the rains, 'rhe mag- 
niatie waters are not phenomena of the dnily life and observation of 
the great majority of civilized peoples, and for this reason they have 
not received the attention that otherwise would have fallen to their 
share. Relatively few geologists have the opportunity to view vob 
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cjinoesi in nnh^e eruption, urnl hjive l.^ul dbpi’ojHxnionale coDceplJOSi-4 
^pf lliG cJiPiicLs Jind clouds of watery va|Kir which they ciml. TU^- 
cnoijnoiLts vohiiiiG Inis, howin^^n hiH?ji lirpiUH^dit home to ns in tvn^ia 
yen IS with great forct- Uy lln- ontltiicak of PchV, niul tie of 

this Acctilciijy* iliimks. lo die ciTnris nf onr fellow -meinlicr. Dr. E. {>. 
Ilovcy^ of I he Anicricjin ^[iiseiim of XatnrnJ History, have had them 
lihiccd very vividly liefoi'c ns. It is on tlie whole not surprising 
I lint to the meteoric wjiteis inohi ciliservers in die piLst have turned for 
I hr cliTi'f^ if Hot die only, agi'iit. I will therefore first pi'cseiit, as 
fully as the time admits and as fairly I may, llus older vdew. 
which still has }ierliEij>M tho lurger iiiimlM^r of adliciTiils. 

E_\i‘cpt in the arid tlistrirts^ rain, fulls nu>i\* <ir less ropinnsly iijaui 
the surfjic'c nf the earth. The poitTon of it rinrs off in die 

i iveri • the smalk-st |Hirtinri evajHiratcs while on the sLiifauts ami the 
intermediate part i^iiiks into the ground, urged on Ipy griivitv^ and 
joins the ground vraters. ’^Vhei'e crevices of consideiahle cnjss sec¬ 
tion exist, they conduct the water lie low in relatively large finantily, 
Shattered nr jxirons rock will dtp the same, and wr know diat o[>en- 
textiired sandstones, dip|>ing down fi'om tijcir outcrojjsand Hattetiing 
ill depth, lead winter to artesian rt^servtn^s in vast iinanlitv. As 
passages and crevk^ii gtow^ smaller the fHctbn on die wnlb increases 
jind the water moves witli gn-alcr and greater difficulty. When tile 
pfi.ssage grow's verv sinall movement (ji^ictiadly mises* The How 
of water tlirongh pipe's is a very ohl luaiter of iirvesligatioiu and all 
ciigineeis who deal w ith prohlems of water supply for ur wdth 

tlic circiilatioii of crater for any of its cou tit less appliL^iii4}ns in duilv 
lifi' must be faiiiitiar with its hiw’s, Frirtiufi is .Hticli an important 
factor that ojdy by the largc^r natural eftwhets ran the meteoric 
waters move dow'tiwiird in any import nut quantity or with nppre- 
eialde velority. fliey tlo nink, nf c^nit^e* and cornc to comparative 
I'l^t lit greater or distiun't' from the snrfaw imd yield the supplies 
nf uudergi^aniii waler it|Hjn ivhich we ilrmv, 

I'he secticpu of tlic rtxrks which staiuLs iK'twwn the surface and the 
ground water is the utTiui of active c^liaiigt^ and is thnt pari of the 
eiirtlis crust in wlilcli the meteoric waters e.xei'uise their gmitest 
efiect. Ihxnks witUiii lliis Konc are in c^mstant pii:a.^>«s of iltcay and 
dismtegi-alion. Oxidation, involving the product ion id sulphuric 
acid from (he natural juHallic Hiilphides, is actively in pi-ogrc*s.s. 
Carl Kin ic aciil enters nh^y wudi the metoorir wntei^i. The iwhs an? 
open in texture and favomldy sitiiatiM] for maxi mum duinge. Eroin 
ihis stone vro can wed! imagine that all the finely tlivided metallic 
parlidirfii, which ni'c wiilcly and spm*se]y distributed in tlie rucks, gu 
into stjlut ion and tend to juigrate downward into thi^ quiet and rela¬ 
tively JuotiouJess ground water. If the acid solutiotis Kscaiie iiie pre- 
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dpitfiting nction of ulk^line rciign^nl. iiudi as lim«vsLone, they 

may even mich rl^^^ giTiimd enters* and their di^v^ilrnl huiilens iimy 
he eontrihiitod to this reservoir* hut the jzreiater portion .swiiis to K' 
ile|KiHiteiJ tiL the level of ihi^ gniund wmer if.self or iit luoilenvte 
ilislitnoes lielcnv it. Tinpres-si.-^] hy tlurse phenonieiiEi. ^vhieli pre^seiU 
ti true muse uf solution, euieI iiiflueitLTi] Ijy llieir familiur ami every- 
<liiy rhiinicrtei% wc nmy hiijhl up i»ii I lie Ijasis uf them a genend i?oii- 
reptioh of (hr ^uiree of (he luetallie diEvolved in tliosi- 

:ii]iJruu.>i suliitions \v]ilr}i are revoguized hy all to In? (he agents for the 
filling of (hr veins, 

Ix^i iwvc foeus attention on the giXkimii water. "I'his ;-H[urati^ 
(he roek^s fillj^ the crevices, and forties the miner who sjiiIw+ his shaft 
lo pijiiip* imich against his natural inctinalioin The vast majority 
uf iLiliies lire uf ikh g^.^^ll ilepth, and (he iialunil (.tiiHdiisiun of our 
eurlier observers, basi>d on this exjK'riefice* has btHim that (hr ground 
ivaEers extriid ilowiiward* sntLirutUig the strata uf (he cartl] the 
Uiiiil of pus.siVkle I'avtlirs* distaiut^ which vary fiN.jin 1i(]<K) to mon- 
lliati ;10*(X)0 feet, Tu (his niiiHt !«.' sid<1ecl another famiJiar phe' 
noineiioii. The iulerior teinpenoiiTO of tiie enrth thorrases at a 
fairly definite ratio of alxint k\ for each (>0 to 100 feet rjf clesrent* 
Til rnimd huiiiIkt-s if we start with a phm^ of the climatic conditions 
uf New York—that is, w ith ii menu annual lenijieratuHJ of uixuit 51"^— 
we .should on di^^-ending 10^000 fwi laduw tlie surface iind a teiu- 
l>eratLJie tif about 212®. and if we go still it would still 

greater* Of eourse. under the bnnlen ikf (he overlying roltitun of 
water, the ariULi] Imiling pninis for the st*venil de|>tJis wouhl Ix^ 
grealer* and i( is a epa^tion whether the iucrease of lenifwratnrp 
wouhl overmtne the increase of po>ssure ami the twisequeni rise of 
the Ixiilirig point so as In itipivert water into stcunu niiisc great 
inmaise in its elasi: icily, dixrreasi^ in its sj)e<‘ific gmvitVt a ml llicndw 
promote cii^.uihition^. At nil events^ tlio rise in ttniix^mtiin^ ivckuhl 
cau.se expansiiin of tiie lujuid, would disrturb efjuililirium, and tu this 
degrei.^ wnuhl jirumoie circulations. 

There is nuo other possible miitive jichvvor. Tlu' metei>rie writers 
enter the r^M-ky stratn of the gloU^ nt elevatnl ]K>ints, sink dnwn- 
wnnh tuivt llie grutitid water at altitmUt^ Jilx>ve the neighlKiring 
valleys, and establish thereby what we rail head.*' In consequence 
they ufteii yield sprin/^ If wc inmgiiio the head to lie effective to 
conunderahle depths wc hsivc uguin tlic deep-seated waters under 
pre.ssun'!. wldch after Elieir long it nil deviou.s journey ttirDUglt the 
mnj cause them to rise? elsewhere springiii The head may 
in small dcgnH* be aidcfl by the expansion of (he nprif^ing lieiited 
coinmn^ wdnkst* sptH'ifie gn'nvity is thereby iowcrihl us ccanparetd with 
the descending coldI'r column. 
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J(ay wfi iimv draw all lln.»s« facUi uiui siippasini ur asHurnml 
jilicnomciiQ into <*i9« whole? 

'J ho itesrtfiidiii^ nietoorie waters fiewnie eharpeel witii dissolved 
eurlliy am) lueiuHie minemlK in their downward, their deo]>s«‘!ited 
hiterat, and |]erha|}s nlsct at tho tte^Innin^ of their hcttted uj>risiti|^ 
journey. I’iiey are urfied on hy the head of tlie longer and <Mt1dcr 
descending colnntn nnd l>y the interior heat. They gather togtuher 
from nifliiy smidler ebaniiels into larger issuing trunk elta’iinek 
They rise frtitii regions of In at and pressure wliieh favor solution, 
into eolder rcfHoiis of preoi pitot ion and erysta libation. TJuy ile- 
|H>sit ill these ujtpi'r zones their burden of dissolvwj inetnlHe and 
earthy minerals and jneld thus the veins fr*>m w hich the miuer «I raws 
his iir(‘. 

I liis eoiiceptioii is hiise<l on phenomena of which the greater part 
art' the residm of eveiy'day ex(jeriente. It is attmeiive, reusoimble, 
and is on the whole the one which lias most trusted in the past. 
Uonhtless it lias the widest circle of adhenmls tfalay. Tl i-i. how¬ 
ever, open to certain grave objeedions, wldiit are ga’ining slow Imt 
lertain supiairt 

Thf. t^tiception of the extent of the ground tvatcr in depth, for 
example, is fbily cipjinseii to oar cxiMricoce in those hitherto few 
but yearly itiereasing dt^cp mities which go below l.r>00 or 2.000 feet. 
IVhetvvcr deep shafts are located in regions other than those of 
expiring but not dead volcanic action, they have jia*«><l through the 
gronnd water, and if this is carefully iiiiponiidfsl in the itp|H'r levels 
of the mines atid not allowcal to follow the w’orkitigs ilownward. it 
(s found that there is not only Jefw and less water but that the deep 
levels are often dry and dusty. Along thb line of invesiigotion. 
ifr- dohii \V. Finch, recently the .State geologist of Odonido. has 
readied the conclusion, after wide ex]H'rieiice with deep mines, that 
tlie grnim.i waters are limited, in the usual cxfiericnce. to alamt 
IJlftO frel from the surface and that only the upper layer of this is 
in motion ninrl nvfiihiblf? for spring, 

Arte.sian wells ilo extend in many cases to depths much greater 
than this and bring aiippUcs of water to the surface, hut their rery 
c.'cistenne implie.s wntprs itiipnunded and in a slate of rest. 

To tills ohjection that the grnmtd waters are shallow it ha.s lieeu 
rejilital iliut when the veins were Udiig formed tlie rucks were oijcii- 
textured and udmlticd of drculntion, but snlisoquently Ilo; cavilift, 
and waterways bfcame |>iiigged liy the ilejiosition of mitierals hy a 
piwess twhnienlly culled rementutiou, and the supply l»ein« cut off 
they now app^r dry. Tliere must, however, ill order to make the 
" head ” ctfectivc. have otire lieen a rontiniious rtdumn of water which 
introduced the tmiterials fur cementation. It is at least difficulL to 
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iMidenitand Im.>w a piiooftis^ iivhit':li wiiJi] ciiily pro|^?^4K hy thf^ intro- 
dui'lion i3irit(^rijil in verj" s^jIiitidJi slioulij^ f>y lh(^ of 

di'y>itiil)iKftlion* drh'o out the only ini'iiiiii of it^ £iti:Hlurtif*ii+ Soeis*^ 
ri^iilup of iviitiT luurif feiiniin IutIccmI up in tlie partially 

i^tiioiiLed mrk. This residue we ttl coui^ tlo nut ILid wliert* riH fc.s 
lire diy iiiiil ilrifU me tliisty. In nniny iilfiu, wheiT^ ih^p 
cuts have peiietruieij the fit^h wall rock of iiiJiies, ceuicnlatiuiL if 
present, has lipeeii i^o ^li^irlit ns (o csi?aj>e ili'iectioii. 

If we ofKHi admit tliat thin coneliishui is well liaseiL it reriiiiVi'S the 
Very funnidatioii from iHMieiiUi the eoTiir^ption of the ineteorii.* water-^ 
ami t II ti I hicti the whole struct uni in ii henpof mins. 

White I wuiiiil nut w'ish tn [KfrilLively make wck swi^eping a slateiiieiit 
ns thiis iilxnit u ipirslioii involving su niany nneej-tninties^ thoiv h 
nevcrllieles^ a ^iwinir eonvirtion ii uut iiimnsideraliile fri'on|> 

t>f getdogists tliEit the riM^ky erust of tlie earth is mneh tighter jind 
less open to the j>j|jisaiie of desituiclin^^ waters tliaii has iMavii jn'iu rsilly 
U^Jieved ttiitl lh»U thf! ph^llulli^llii uf springs ivhu'li liiive iiu tiiuvli 
infhiiMiml cioitcliisiotis in thu past atTout only a I’oujpartttivoiy sliul- 
low. overlyiiiff a«eliun. Such phf'noiiit'na of LvnioiitntKm as iv<; set* 
are |>n>liFil>ly in liirjfi" purl tlite lo tlu* mnioii of watfr sldii^l np by 
iht* s(.‘tlinK<l)ts wIk‘ 9I originally i}gpcitsik>i| urnl L“jiTi«l tlown l»y tltetii 
wirli Imrkl. TTnrkr prcsaiire a rpbiiivt'ly suiall anionnt of water 
miiy lie nil iiii[K>ilHtil vohicle for t^erj'stiilliKation. 

It has Im'oh assuiiici] in ihe al«>v'e prest'nlation of I lit* caso of the 
meteoric waters (hat thev iii*e able to learb out of I lie diHtp-seated 
wall roflis (he tiiioly diswniiinilLKl purticloit of liio nietallie niiiienits, 
hill I he (*onviciuiii hits twen jirrowiiijr in my own minil tlitit wo hitt-e 
Ihvii irieliiieil to overrnto the jji-ohability of this aolion in utir discus, 
aioiis, {it (hi* first phirc. our knotvleii^e of t he prescrK^e of the nietats 
in tilt* ns’ks tlietiLselve^^ is upon the awiiiy nf sampler alnio^t 

ulwii^l'spiihort^d from esL|>i>iuresin mining' dlslricU The riM'khusIwen 
sought til us fivsh and uiiitlteiisl n condilion as possihio and oiiiKsivore 
have l»en miido to guard against iho iMiiaiblo int real net ion of (lit* 
metallic wntents liy those siinie waters which have filksi llic neigh- 
Uiriiig veins. But if we ndmit or asaiinie that tlic assay viilms an* 
iingiiiiil in the nick, iiiuh in ease tlie lalier is igneous, if we iH>lieve 
thnt the metallic iiiiiiendK [»ivi« crystalliitwl out with ihe other Imsi's 
from the molten magma, we aiv yet roiifinnted with llie fimt that 
their very presence and tleiwliou in tin* iswk shows that they hai*e 
esi;a|jed leaching, eivii ihuugh they occur in a district where tinder- 
groniul cimilatioiLs hnve Iw'n esiiec-inlly active. I-’i-om the results 
which we have in liniid it is finite us jiistihahle to argue tluil the 
metals in the rtn'lcs iii'e pitiof iigiiiri^t (lie Icacliiiig act ton of under¬ 
ground eipcnlatiuns as that they full vjclims to it, Tliese considem- 
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tioiift l€‘tid to restrict thp nctivitieif of the iiiptrorie watprs to tlio Tadost^ 
rcjjTtoi^, Dbi culi:3 it, L e.. tliut l^elt of the rwks ^vhich ?t:iiid-^ 

ttn; p4^rinriii(;^nl: witter levrl and th<* Hurfa<'P. Within it is an 
iLi:tive tircii of iioLution^ iim we havr :ill for many T(?aiN+ 

but. iiy pre\'JOUsIy sLiilvd, cS|iLTJf'iie<? shotvw tliat tlia nii^tals whieli 
into :^>liitio]i in it ^itruti^rly tend to precipitate ot or jitjt fur kdow 
the wiiter level itiielf. 

It IS of interest^ howeverj to seek scniie quantitative e^spiusisioii of 
Ihe ivrohleiii, and I lie assays ven aUn'e fui^ntsli Lhe necessary do tin 

1 luive taken tlic vnines of rhe j^veral metals whieli have Ijetui 
found by the a-ssays of whni wi^ix in most eases l^elievei! tc^ be nomiiil 
wiii! Forks, selt'ctiii^ thfJMc of i^eosis iiature, Waubt? GX^HTjent:e 
slu>ws ibem to be the riehest. Tise pei\Kjntn^.-: have Ix-en turned into 
I>tuirjds of the metal jier ton of roek* This latter valise bus llieii Ikhui 
n^'ast into j^oiinds of tliemoc^t probable natninl i^jmjiouiul or mineral 
III eaeli case* t have next ealeulated the %'^ohime of a nitH* cciri'e- 
sjMpndiii^ to the last weight, and by t^xtraHiiig its eidM+ ivk>i have 
found the length of the edge of sucb ciilj»e. If now ive nj«?iime a rock 
c»f u specific gravity of ;^*70, which is a fair iivcrage vaba% and allow 
it 11 to 12 tuluc ft’et to the ton, or, say, 30,IKK) etibic inebess* the edge 
of the cube-ton will \h* 3TJ4 inthes. The ratio of tbc eilge of the 
cube of metalUe inineral t<i She edge of the culx^-ton of inclcKshig j\x'k 
will give us an idea of the chance that a crack large eiiouji^i to fi>nn a 
isoliiiion wuterw'jiy wtU have of intersi'cting that amount of eotitaiiHal 
metallic mineruL Of coiirsc in ejideavoriiig to estsiblish this qiiatiti- 
tative conctqjtion 1 realij^e that tlic metallic mineral is nol in one 
eidnu and lliat tlntuigb ti ciibc-toii of rock more than one criick passes, 
Init I assume thnt the fineneas of division of the iiictnllic mineral 
piiictically keeps willi the Jesj^niiig widtJi and close spacing of 
the ei'cvices. It is also n^alis^ed that the Mha|)e of the iidtiei-jdH is nut 
cnhiaih 1 nm convinoetl from niic!rostriq>ic study of rocks ami the 
small si»i' of die metallic particles that llieir sulalivision irrlainlv 
kpej>s paciii; with any conceivable solutioii-crueks^ and lliut no gi^^al 
iTi'or h involved in thu first iisaiinijjtion iiiuilc, 'Pbe Jiidt*s of a 
nq>rcscujt three planes which intersect at riglil angles iind which arc 
inatlienialically i^juivjih'iit to emy serica of planes intera.H'tiiig ai 
oliiiqiie alight. Hence, if we cumsider as ciiIh^s the sulMlivishuis 
formed in our rex^k mass by uny series of intei^Tiing cnicks. there 
a IT thiw sets of plarii^p any one of w hicli migltl iiiteissiX^t the cwlv of 
ore. We must therefoi-e iiiultiply the nitio of |jrobaljilhy that any 
single set w’ill inlerstH^t it by' three in oivler to have I he c^jitcci. px]>re.s- 
sion. The clnmce tlirit ii crack of tbc width of the cubic inlgt' of tiie 
imdv^sixl mineral will strike that cula; is given iiy the inlirw in the Inst 
colmim* which ratios 1 assume hold giMHl with iiicrensing fineness of 
subtU vision both tif metal lie minerals and of cracks. 
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Irotii till* tiiblf it is I'vidcni Mint (lie ehimccs varv from ii niiiici^ 
luijjii ill the ciiae of copjicr of 1 Lii 1) throujrh vai lims iutoraiediutt; 
values tu » iiiimimiHi for gtild of 1 iii over 1(X>, Hiis is tHiuivnlonl to 
sayiijg thill with cracks whosse total wiJlh Iwiirs (he :Uitrn* rplalion to 
the width of the rcK>k mass us is liome by tlte diiiiiirter of I he particle 
of on*, the chanw of crossing a fKirticiL* varies from I in 15 to 1 jti lOfJ. 
Or ae may say that with cracks of this spacing from one-sixth to one 
one-humimllh of the coritaine<1 meiallie mineral might be IpsicIkkI 
oitt.< Wbf-n, then'fnre, as is often the case in nionogntphs ujwii the 
gimlogj,* of a mining district, inferences are tlrawji us to the possibil¬ 
ity of deriving the «i-e of a vein by the kacliing of wall nicks wbi>* 
metallic nmlents liave Iwcn proved by ns^ay, tJa.* total available con¬ 
tents migiit to Ik* divided by a nuinLcr from C to lOti, if the aboi-c 
r&xiSjonijig is- trorircL 

This diminution will tend ic* modify in iin important manner our 
lielicf in tlie probability of such jiiticesses ns have been hitherto 
ndroented. \\e may justly raise the following questions: ITow 
ehiscly w*l, as a matter of fact, lire the crack-s which arc Ittrgi* eiioiigh 
to furnish solution waterways in the above rocks, und can we readi 
any deJimte eonceplion regarding their distributionf .Sonic qiwnti- 
tative iilea of the tchiiioiis may Ixj obtain«J fj\nu ihc tests of tlm 
recoidcfl absorptive capaeity of tlio igneous i iajbi which on* emidoyed 
as building stone. C5, ]>. Merrill in his valualiie work on Stemes for 
Build mg and Decoi-stion. page 4rtt). has given ihesi* vulije^ for Xi 
granileti and 4 dinlianes ami gabliros, 'I'hey vary for the granites 
fi*oni a maxiniitin of one-twenticlh to a ndnirnnm of one sevcn-huii- 
dred -Kinl-foijrth. T have averaged (hem alt and have tibtiitncd one 

* n'iili ppgunl to the ftdiv nt wan-iw ibnnieii erevri-M nad tin* rcjniloa of iJi.* 
Uw t*p varFliin illmneieru or wii(thi<. ji very (acid Mtaieawiii wfj( (ic ftaiail la 
rresEili'iii O. U. Van HJmi’s vaJuiit»li> impcr Iti tlw lYaasat'ilaiiK f*r tlie Aiuerl- 
viKi tnniltau* of Mi.. li:ii«luwt«. X.iCX. 41, aiiii \t> IiEr Moi,oprniiEj wa 
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two-1 itmtJiTil-rtnil-tliirty-iicvciitli ns the result. Tlint is. if we tiikc a 
cubic inch <»f granite aiu! thomiigblytlry iljt will iilnsorh water up to 
one two4um<Iiv(l-Aud-tliirty-s4‘Vciuh of it,s weight. The vnlniui- of 
this w'sitcr tudicntcn the ojxni sfKtces or voitls in the stone. The aver- 
:ij!» of the sjHH-ific gntvilii^ of llio iW granites is ±t>4r. If hv the 
«kl of this vnine we turn our weight of water into volume, wc find 
that its volume is one-ninetieth that of the n>ck. For the four dia- 
hases and gabbnjs, similarly (TOitetl. the ralk* of ahsorption is ono 
thnx'-hiindred-and-tenths the Rpedfic gruvity is 2.77fi and the ratio 
of volume one oije-liundreti-and-tenlii. V\'e can e.vpn'ns nil this 
more inlelligihly hy saying that if we assume a cuIh‘ of granite end 
if wii cotiiliitie all its cavitH's into one cnick passing thnaigh it, par¬ 
allel to one of its sides, the w'jtitli of the crurk will be to the edge of 
the on la', as 1 to J>0. In the duilaises and gubbros similarly Irealed, 
the ratio iivill 1 h! I to 110. Tbe.se values are very nearly the isaine as 
the average of the rntius of the edges of the cubes of rock and ore 
given in the table on page 'lOH, it beirtg I to 104. Wo may t'onelude, 
therefore, tltnt in iso far ns we can check the previous coiiclnsiou by 
e^[M>rimental data it is not far from the truth. 

It. may be sin ted that the iKirphyritic igneous rocks which have 
furiiislied nearly all Iho samples, for the almve analyses are as a rule 
extrt'iiicly dense, and that their absorjHivc capacity is mure nearly 
that of the i.‘unipact grnriik^ than the ojx'n-textured ones. It Is 
highly iiuprobafde that imdergroimd water circulates throtigli these 
ivicks to any appreciable dcgrcci except along cracks which hove Ijeeii 
r»rodtntHl in the mec:hiiiii(‘ai way. either hy iajntinctiou in cooling 
and crystallising or Iw faulting and oartli moveiiieitts. 'I’he cracks 
11*010 fitiiltitig are very limited in extent, and in the greater number 
of our mining distrieta they alTcrt btit uatTow twits, small fractions 
of die total. Of the cnickii fi-niu I'ooling and erystalUzing those of 
UR who have sih'u link faces in cro^R^mts and ilrifts underground 
w'hi’r<* excavatiniLs have t>e<‘n driven away from die veins pr-oiwi- can 
form some hlea if wc eliminate llie shattering due to blasting. My 
own ini]>res.‘^toii Ls that in rocks a ihou.'^ind feet or so Ixdow the sur- 
fm'e such cracks aie nitiier widely spa ml, and that when checked in 
a general way by the ratios just givi-n ihese rocks arc decidedly 
imfavoi'ahle materials from which the slowly moving meLeoric ground 
woiers (if sudi exist) may extinct such limitcij ami finely distributed 
contents of die luetjds. 

I liave aliio endeavorvil to check the cond tistons hy the recorded 
expt;rienco in cyaiiidiug gol<| orew in which fine crushing ia so irnpor- 
tanl, and I <ain nut resist the ocmviction that we Lave been inclined 
to believe the leaching-of coin pact and subterranean masses of ix»ck a 
much easier and more probable process than the attainable data 
warrant. 
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A,s sewn. hnA^-eviT, eis vre (kid with the opeii-tesLured fragmeiital 
and viiIoiiriiK tnifs iimi brectnuii the iwnjienbility h 
eiiliiiiii'ed ns to mak^ their ieachm^ rt (xmipanitively trim pic nintter. 
Vet far l\s t}m uvuiliible ilata they ni^ [>f>or in the inetiils or else 
jireo|ieii ta the suh-picuin of secondary impn?(;ijsitinn. They mtainly 
iaive Vkeeii seJdoni^ if stdcctwl l>y students? of milling njgion!? 

the [irobiitde source of the tiiciais in the veLiUv 

Should the aliove <ibjf!Ctioii& to rlii‘ (^Jlioituicy of the meteoric wnlers 
seem tu \h- w'ell l^tnl>lislH^fl, or at leaist to have weiglit* it fcil]oiv?i thsil 
the im'nai wJuw lliry lire most^ if not. chiefly, olfec^tivc is the vodw^ 
rr^gion, lhi!twet*ii the snrfHin* and the levp] of the groinn! wjiicr. 
FTiiluiiht(4]|y from tliis section they take the inetols into sohitiLin and 
caiTV tliern dow n^ Ihit it is djiiaJly Iriie tliut itiey lost* a liij-gt* part 
of this burden, rspcKdally in the eafje of 4Wp|>er, lyiid and /Aiu\ jll or 
nwir the le%’e1 of the ground wiitev and are particularJy elRcLeut in 
the sectmdary enrichment of ah'eady funned but etmiparalively lean 
ore Ijodies, 

lA^t ns noiv turn to the magtuiitjc ivatei^s. rinit the IhmEis of lava 
which reach the snrfiiee arc heavily rliiirged witli tlieiu tliei-c is no 
doubt. So heavily duifiLpi^d nn* they that Prof. Edoiiuivl Siiess^ of 
Vienna, and our felloiv-meuilM^r. l*ruf Rolx^rt T. Mill, of Ni-iv York, 
have seen i\^a.sou for the conclusion that even the i;H*canic ivuters liave 
ill the earlier stages of the earth’s history Ijoew derivcfl froTU volcanoes 
rather than, tii Bcconiaiice with tlie old Ix^liek volcEinot^s derive their 
steam from downward pcrcotntiiig sea ivater. Fmm vetitH like Mont 
Price* which in jiericMls of explosive outbreaks yield no rEiolten liiva. 
I he vapors rise in such volume lhai cubic miles become our standards 
of iiica^ittreineiLt* 

There is no reason to believe that many of the igtawiph rocks wliidj 
do ml reach ibc siirfuce nr*' any less rich, anil when tliey rise near 
to the n[}pi^r worhl I hat liudr einissioiis may albiiii the anrfuce ive 
tniif^l assign to the resiildiig waterv a very ituportiint part in the 
III! tlvrgroii ii d eciummy. 

Tins giuierat question Jium attracted rnore iittmtion in Eui‘o[>e in 
recent yt^rs im regards hot springs tlmrt in .Viiiirica, So many 
healili resoiis ami wnlcring places are located iqxiii iheiii that tliei^ 
are very important fuunchdUms of Iw'al iiLstitntions and prolitable 
enter prises, rrofess/>r Sness, whom I have earlier eiterd, delivered nji 
jiddress II feiv years ago at an amiiversary cclehniiinn in Carlsbad, 
fiolieriiiiu hi w hich he stated that Rosin ak w ho had studicxl the Cnrls- 
bad district, could not dettxjt any agrcimient lietwi^^^n the rn!i of the 
raiiifaJl am] the outflow of the springs* and that both the uiivjiry- 
ing rnnqHjsitioii ami amoutil through wet seasons and dri' wen^ 
fipposi-d to a meteoric source. Water, therefore, from subterranean 
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ignrfliiH roii-ks. well known to in the? !oc:alityt wa-r hclic’^Td to be 
I he soLiree of the springs* The same gencnil Mne of inve.stijratLDii 
has led Dr, Ilmlolf Drikcsktimp, itf (Tifii!S4?n, mid other observers to 
similar mneliisaiorLs for ndiliiiortal lispriii^^ so ihut Eiagtoutic waters 
have n^snutiied ii proiniiietitv in this respect which leaves little doubt 
11^4 to tlieir net nil I devclopiiient and iniportance* 

All fiiiniliiir with western and southwestern mining regions ktuiw 
u,s II mutter of exiierieiit'e that the iiietulliferous veins are ulmost 
Rtwfiys ussoeiiited with iiilriLHive rocks, mid thiit in very iniiny eiises 
the fierioti of ore formation can be shown to have foUow-ed hard upon 
the entrance of the eruptive. The condnsjoii hm thei-ufoie Imfcji 
nattmii and incvjtul?le thm the Jiiagtijiitic v.'nters have lieen. If the 
sole vehicle i>f inirodyction, yet ihe i^repondeinting one. 

With regard to tlieir emission from the cooling and crv^stallisting 
mass nf molten material we uit- nrat perhaps entirely clear or well 
established in onr thonglil, So long as the b at bigli teiiij>em- 
tIIres (hi- wmiT is potciiliiilly jjK'sent as ilissorioteil hydrogen iind 
ojcygpji. We are not well infonnutl as t<i Just whtU is tlie chemica] 
Ijclnivior of tltesc gases witli regai>l to the elements of tlie metallic 
minerals. Hydrochloric adfl gas is certainly a w'idely distrihntcd 
esaociatCH If, m prohable, ihesi! gjises can serve, alone or witli 

orlic^r elements, iis vehicles for the iTiiioval cjf ihc iMnislitucnts of the 
ores and the gangiic, the possibilities of iibiquitous egress iin^ I nest 
while the igneons rock is entirely or largely mult oil In part even 
the phenomena of crystalli?.ation of the rock-forming minerals dieiii- 
s<dves ma_y lie occaHioned by the los-is of the dissolve^! gases. Tliroiigb 
molten and si ill fluid rock the gimcs might liiibble outward if the 
[iri*ssiire wert=^ insuflictenl to re,^lniiti tltein and would,, w^eri? their 
chemical jiowet's suSicient. have opportunity to take up even sparsely 
distributed nietals. 

On the other hand, if their emission^ ns ^ins more probahle* is 
in largest part a function of the stage of solid i Heat ion and takes pktire 
grtidiially while the is congealing or soon thereafter, then thuy 
must, depart along crevices and openings whose ratio to the eiitlie 
mass would be similiir to thoso given above, Tlicy might hav’^e and 
pi\il>ably do have an enhanced abLlily to dLs-solve oat in a searching 
and tboroiigli nninner the finely distrihuted metallic particles as com¬ 
pared with relative!}' cold meteoric waters which might Int-r permeate 
the rock, but m regards the prr^blcm of leaching, the general lelalions 
of crevices to mass are much the same for Ixatht and it holds also true 
that the <list:ovcry of the mdals by assay of igneous rocks proves 
that all the original contents have not been taken by either process. 

^Ve may, however, consider an igneous mass of rock as Elie source 
of the w^ater even if not of the oma and gangue, and then we have 
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fl %vell esUbli^hod i(«fervoir for tliis solvent in it highly heatoil windi- 
tion untl at the necessnry depths ivithin the etirth. Both from its 
parent nja^ anil fi-oin the ovetlyhig n^cks^ tntversed by it, it imy 
take the metals and gangue. 

In ihe upward and especially in the dttsing joiimey* nietenrie 
waters may mingle with the niagiiniticj nntl as ternp^mtuirs and 
pressures fall* ihe preeipilation of dib^cilveil iiurdetiit lakes placse anti 
cHir ore boflies are Ikdieved to resulL firniliiiilly the }^>i]ree of wnter 
and its store of energy become exhausted; circulations die oiit and 
the ]>erifKl of vein formatioin coinpanitively briefs geologically 
speaking, doses* Secondary eniTchmenl through the Hgeiicy of the 
meteoric waters alone reniains to Inihience the character of the de|josit 
of ore. In brief, and so far ns the proce^ts of fumiation of our veins 
in the western mining dLstricts is eoneemed this is the ixiiiception 
winch has l>cen gaining adherenLs year hy yciir and ivliirh, on the 
wiiole, niosi fully ai^rds with our ofiserved geologic ndaiions. It 
a words witlj them. I uiay add. Ui iseveral otSier imixwtant paiiiculars 
upon which t have not time to dwell. 

In dosing I inny state that speculative ami uinrei’taiii as our solu¬ 
tion of the problem of the mctalliferouH veins mtiy seem, it yet is 
involvciJ in a most imi>ortaiit way with the practical Of>etiing of the 
veins anej with our iinticipations for the future prodiietiun of the 
metals. Eveiy ititelligiuit rnmniiger^ superiniendenl, or enginiH^r must 
plan the development work of his mine with sonie rnne^^ption of 
the ivay in which his ore iKsly originated, uiid even if he alteiimterf 
or lets his mind play lightly tmm waters meteoric to waters mag- 
malic, over this problem he must poudeCp On lU sdetilific side and 
to an active and ndhutive mind it is tm draw^back that the prd>Iein 
is yet in some resfjpcts elusive and that its soliitinn is not yet ii matter 
of matheniatical deuioiLstTiition. In science the solved problems lose 
their interest: it is the iimlecide<l ones that attract and cull for all 
the resources which the investigulnr can bring tri l>car npcjii themn 
Among those prtibiems whidt are of great praciieal importance, 
which enter in a far-reftching way into onr n^tioiml life and whidi 
irresistibly rivet tlie utteniioit of the nbisen'er, tJiere Is none ivith 
w'hich the pmbleui of the luetalliferoiis veins suifer^ by compsTison. 
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Bjr CitABrjifl Kk:v:«i:iii [jOTIJ. 


The "rent liJcreaH* in the werld*s mmiial eonaumptieii of iix>n^ 
togeither witli the nttiuiiptH uf lnrp> inleiwt;^ to aec|uiit> the known 
irnn-on> reserv'e?^, hnvv lei I to ctirpfnl inventories of the world’s supply 
of iron ^^Ti\ its mte of deplelioiu find to speculations as to further 
siipplif's. Estimates of the time of e^hnuHtion of the presoul known 
supply have vurkd widely^ litn hwve shown startling agreement in 
the short time assigned. During the prissent year there hitve upfieare^l 
se%'erul discussions of the subject which merit especial attention,* 
Professor Tomeljohm t^stinintes feu' the Swedish Govern merit tlio 
iron-on* reserves of the world liy coiuiLries^ based on detailed ligiires 
for the individua] <listriets, as follows: 
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Mjiiiv will Iw siiqjriscd «t tJie high figures givpn for the reserves 
ill Gn^Jit Britain rikI Euro[>cRn couiiTries* So much h hc4ird of i>nr 
own vnut reserves and of the law grade of some of the foreign ores 
that we hove come to think of the siipplv' ontside of North America ns 
reliitivcly srnall. The position of the United States! is somewhat Untcr 
iliEin $)lmwn iti the table when we take into nccounl the grades of ore. 
By Jiiultiplying the Jigiu-pi! by the average pcrei'iitagi^^ of n^ctallic 
iron given for eadi of ihc cHUiiiiUde:^ by Pi'offt&jor Toitieljolitn Uii; 
result is as follows: 



Vlct^Uk- 

iWKO. 

^ Cwmlrs". 

EFQft. 


fhUr. 

Sp«.Eei...___ ..... . ... 

S|T,JUQ,«Hl 

Hfcii arituln . ■. ..^,....,...1.^. 


a'liJiiia. ina n n tAnil . __ _■ 

Gurnumv 


Swwlrn ... ........ 





It is lieliered lliut the ri's^rves for the UnitiKl States* an^l hence the 
loUL lire higher than indicated in this table^ lait IjefoiT: taking up 
this r|uestion wi! in ay connider condusions that may be drawn from 
the figures as they staml. 

Prtsklont HmifiehL of the BriLish Iron and Steel liiPtitiito, liits 
prepared el dingninu sihowing the world's increai^ of [iig-iroii i.'Oii" 
sumption suite the fifteenth century jiml the projection of th^^; rLite 
fnr the next i entiiry on the rale of the last, thirty years. Tf ihc .■^jime 
nttc of incrt'Hse hohl for the next (amtivrj' as has held for the hi^^l thirty 
years, in the year 3000 the world's annual cxin-Htmiption nf ir^m will 
la* three and nne-fniirth times its [iresent rotisumption. The total 
wurliFs supply of imn are now known, given as 10,000.000,000 tons 
by TornebofiJu, will ka* exhausted in nl>aiit fifty years. If ihe tuta! 
be correct, about one^fourth nf the world's known iieserves have been 
used to rite present time. 

Ie. is urgikKl that the calculated rate of increase is not improbable 
bcciuise of the iiicrimsed rate per capita of the countries now- using 
iron, Viecuiise of the normal ind^aj?? of the population nf these csiiin- 
tries and localise uf the extension of the of iron through a nitich 
larger proportion of the world's populatioti than now uses it {12i 
per vTjit ), \f per cent of the world's population were to rt^uirc 
iron in the year 3000. this would account for the calciflutcd increase 
nf cnu>inmption. 

However, this additional part of the world's population^ especially 
in Asian, may Jind its own iron-ore supplies. No one w^otild doubt 
that the world's reserves will be greatly increased by n^w diw^verics 
in these relatively unexplored patls of the world. 

Judging from the hUtory of the development of the imn-ore 
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industry tn the piTsr-ent titiii^ llie reserves nf imexplDml rflimlries are 
likely to l>e rtevelojXKJ only sci fust ns the jinpithition refinii-es it. tn 
this cjise such new discoveries will um ilityim in tlie reserves available 
to the couDtrie^ at j^re-wtit prot hieing iron fiFi\ The t?^?neniU scat ion 
might i^erhupp l:»e made that each L-oiitineiit iitust ultimately liejwnfl 
on its own re^^ouiws nf iron ore and cun nut cronnt, lo uny largi:^ 
extent, nil drawing MiJ[>]ilies from other imrts of the world. 

It is of iiiteres't in apply the same iiiethcN,l of nih-iilalinn nscil for 
worlds supply and i^Jiisiimption to the llnite^l .States, If the rule of 
increnst? nf consnmptinn lie prnjectefl for the next uiie huinlrcHl years 
op the iMisis of the iuereuse fur the past thirty years—thiit is, llie 
uised by President lIudHeld. ansi the lines superjxjs^Hl iipuii hirt 
diagram—-it a'oukl up|H'iir that the nile of Snurease of prodiictinii fur 
the rnited States is greater than that of the world. Also the rate 
uf pnKhiotioii for llu^ I'nited Slates is greater than that of any oLher 
imnntry* With (he total reserve isf imn ore in the tTnitcd States 
e^^timati^l i>y 'rorneUshm at l.l(}O.d00,(K)fl tons, tht) supply would Ire 
exhaustiM] in ttiiiii twenty y'ears if the caktiLited rate of increase 
of pith:[ netion hoIdsH'^ Witli the rein?rve esttinalccl hy Tdrnebohm, 
lip til the pix^ait (iine W jinr cent nf onr total sup|i]y has Ixwn used, 
and 3ti frer ixoii lias Irei^n produced during the lust thirty 

Tile hue Edwanl Atkinson estimated that if the jrer cjij>irfl cun- 
suniptioii remains the same the avenigt* annual inereaKii! in jjopulation 
of 3,00(i,(K)0 fisr ihe ITtiiled Stati^ri calls for ii yt^ttrly inercast^ of |dg 
iron of half a miHjihii Ioh.h* mid that when the probable increase in 
l>er capita cutisnuiptinn is lukcn into accniint the lotai production of 

I he riiileil St!ile.s: will inerease at a con si del a lily greater rate, 

ProfosMir Shuler eunchiJeH that tho imn-ore supplies cif tho United 
States net^ nut likely tu last for inure tlian Ji cttiitinw* 

Others liave mrirheil similar conclii-siona as in the rtdalively curly 
cxhau?rtioii nf the orc^ dc[K>sits, fiwv venturing tn pmlicl a iongi^r ii^ 
for the known de|K>sits of imirf' than mie liumlred yeitrs. The 
stnniiioiis etfnrts nf hirgi^r ititcn^stH in n^viit years so urc 

flet^ifiirs and lu expluit^ nn^-lreuring fields art' evidence (Init the fius- 
sibiliiy uf the early exliausltnn nf the is appreciated by many uf 
the cuiiitianics most cunremed. 

The sitiiathai is pn>buh|y not so imfuvurable as the al>ove esti- 

II lutes woiikl iiidioait'u Tlio usisign^'d rate of iiieri^ase of pimluctinii 
iiijiy Ire loo great, fur the ilevclopmeiu uf llie iron imliistry of the 
Pnitwl States for the past thirty years hiis l>eeti a phctinmeiial one. 

Ur, WUkna] Kent t^nli^ulaliw u lUit-lraii pmilnrtlfin uf n7,riiu,ni»i tntiM tn llie 
on tlic af the rute of Inereiii^e prsMluetSoa t^lui'o litm 

Trado Itevlew, Jan. 10, lliOt, jip, 
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Un tlu' othiT huiul, it Ik ^turwly siifi* U) pmlict u ratt* of 

incirease. for iliiritig the pnsl Hftv years il hns bwji tliuiigiii inmiy 
liines that the ijiemise of nite was cheekwl, 

TonieWhm’s esiitiiiile of the tut a I I't'.sorvc'^ of iron ciri^ ffir tlin^ 
I’^nited Stjtiu.s i?j vitv t‘tMis<jLrvutivi^, iitiil prtdijibly ^lioiild Ik.* /^n^sitlv 
inrrc^y-siHl, His h I'oniioLHl to tlip |in>iJfioiii^ district^ nml 

It^uve^ lint of JK't-ount ninny {ni]K}itonL oxti'nsio|-bS of llic* ojt 2 
sintl £listri<'t-s, niimy known of ^khlI hIkc tinil qnnliiy not now 

niiiipd lKcnii?<' of ti-H Alion in- othpr nod hir^p n^TV<^ of 

wliirli in ihii UnitotJ States lire re^mletl ns l<Jo Unv grude to In- of 
jiresent coinjin-reittl value. iniL iitolly of u Itij^lier ^nnle tbiiii ores 
^nulled in t!ir Kn^jlish and Ciernmn n'^servi^, Tlu^n.^ should silso Ih^ 
ineluded llie iron-ore resH)ijrc?es of CHuada siiid Afexico iiuinediately 
udjarenl and iiecmsihle to ihe rEiiled Stalos, idrendy lately coii- 
tn>lli>d Uy American capital and probably to be used in part in the 
Uiiit^tJ States, 

The uEiiiunte iron-ore re^onrw^s of Nortfi Ainerica aJi- still fur 
from known, bm there may Ih! no harm in reviewing our present 
imiiet fect slute of know letlge cuiiternin^r lliem. 

A gv^iti bulk of I Ik- kiuo^n reserves of I lie rnite^l States is in the 
Lake Sup»?rior ii?gion. Tdriielxihiu u^signs a billion tons to thi- Ijiki- 
Siipianor rogiorn and tliese fi^nirc^s. while probably snnilL an* in neemd 
Willi many cun-rat ts^iniares. In the prixbicing l^ihr Superior iron <lis- 
tricts explural inti has* for the inOMt parlj Uvii siiffidejitly thonjiigb to 
make il certain tha[ no large incrense nf ri'servps is to lx* ^^[^ected. In 
the Mesiibi 1iangi% for instnnee. ^W),00f> drill bok^ iiiitl pits have la^cn 
sunk. "Hie Lake Siija-rior irtm districts, how ever, make iip ImL a small 
pro[Hjrtion {»f the region tribniarv to Ljike Snjjorior, oaistiEiiting le& 

I bun I per cent of the bind urea incliidud In the L, 8, Owdogieal 
Survey's map of the Lake Sii|M!rior regiuiu In the riuiniining per 
cent then? asv xtill large jKii^ibilitie^ for finding iron Thc 

givule^t of llif ritiigi^ was iliscuvered a^^ late os 18tU. nml w itbin thiT 
hist four ys*aii^ twn (mtii-cly new ranges have liei-n futnul, thongb 
neitheri^f tlieiiiy^^t of the hrst iniimrtaiii-e^ H’he geological eoiiditioiis 
an^ such tu warrant tin- k-lief tliat itiore niny l^e found. At the 
piTSi-nt lime exploration in intervening Ix^tween the rangi-s 

and in outlying amis is Eieiiig piisheii vigi^rmisly. showing the faith 
of in>n men in further |wi.ssibi1ities in thia dinx-tiom The uit^i 
ii^^ingiiine. however, wtnild siitrcely hope to find ores eijual in aiiioLint 
to tho!:^ iiIix'ULly known, 

Ijiiko Siipm'inr gixilogical cxindiiioii-s' are known to extend nonh- 
ward and noilheastwanl tlimugh (hihirim suggesting an important 
source of supply here, Tiie present known iron-^ore sujjply of this 
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iri’ertt rcfrioii, iY)iiritinj^ cvi'ii oi’ps <if luw i1(i-p,h not ('jjiml the 

iXHiservcs of niw of llo> older Ijikr Superior diftrirts. sueli iis tbo Mar- 
fjdoUo, but tbi' coiintry .ftill to Ite I'xjiluivd is su vast tlnit it is not 
unreusijiialile to sii|ifMWi' tbiit irntxirtiiitt iroij niiiitvs stich os those of 
the ljiki‘ Su[H'rinr region may be found. Neverttielesi, it is true 
that nowliure in the Lake Superior iroimtry where iiii cquiviiluul 
sTiiUuiit of e.tplo ration Jjus bwti tlonc have tlie results I kwh .sti disap¬ 
pointing. 

\\''hfin the present high-grade deposits of Ihi.s and other oouiitrifs 
are exhausted, the future demand for iron fUi* is likely to Ik‘ met by 
the use of far lower grades ihati iiiv now consitierwl (■oiuniercijtllv 
pmfitalde. 'I'lia term '' ore ” i.s a relative otie. W'itli the rtinditioiis 
in Aialiama a rock euntaining3tj percent tiietnllio iron mav i;e iniiiiMl 
as ore, while in the bake Stifwrior countrj' such rock ts now of no 
t alue as on oiie. ! he foirnginous cherts and jttsjdlites. making U|] 
f>5 per cent or mniv f)f the iron fonnatiohs of the Ijike Sujierior 
region, a vemge lx‘lw(**‘n 2o and -la per cent In metallic iron, hihI show 
all gradations into the iron oml's. At t!ie present time ores riiJUiiug 
below 4o per cent are but rarely shipped. If the tiam ahoukl come 
wlien :10 per r(>nt ore lould Iv used under the Ijike Superior cinidi- 
tions, the tonnage availitble won hi !«} something enormous. perha[>s 
twenty ur moiv tiinesj ils great ns the present sii|)|}ly. It alum Id Ijc 
remenilx'tied that these ores arc high in silica, and therefoi^' not as 
desimtde as ores of the same metitllic content eontiiiniiig fadciiim 
earlxmate in the gangne as det tlie Alabama ores. iMoieover. tlie 
great distam»=t fnmi Idnat-ftiriiarti cfinlcra, on the assuiuplioii that 
tlipsie remaiiji approximately fixed, wilt pul tbt- Irnv-grade Lake rtnpe- 
rior on‘x to u disadvantage in the matter of the cost of tianspitrtjttion. 

Tbrnvbahm estimates the amount of on? iituv iiviiilahle in the .sonth¬ 
em Ap|MLlaehiani« at tSO.dOO.fKJt) tons. The C'Unton red hemjilites 
make up iln- bulk of this tunnage. Drilling has shown ibal the 
prescjitly worked deposits extend with slightly loaner Imt uniform 
ctnufKtsilion in thin even la^ts ov'er enoniious area.s, and it in alto- 
gi'tber likely tluit the tonimge of tliese ore.s is many fold tlie figure 
pveu,* Tho onw arc low grade, and the cost of mining will greatly 
increase when the larger reserves are tsppeil. 

The Clinton ores extend along Llm AppaJnehians into New York 
and rip|H?ar agnin in Nova Scotia and Xewfoimdhiud. In mteh of 
these hH?a!itie.s extensions are likely to Iw foiitui. .Vt Belle ].s|e. 
Xewfoimdlaiid, approximately 30.00()jfX)fl tons of iron ore are avail- 
ai de. T his liody is known to extend under the cMtsin. and if it <aiii 

- E. (?. tkiteJ estinuitea tons, of r.^t on- nli..vc tlie ttioasana fo^ 

iCTci It, Aiobuua alone. t Englacerlnf ^tAaaxIne. Voi. xXJi. iQOft tn fl2Lj 
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fie siiccf^sfully ininLHi thm% u auUlitmiiiil rimy Vie 

biecimNl 

'riie bn>wn oreri nf the eaj^tern Linked Stiiles an^ difUciilt tti 
riMte. They luv unmilly law g-fjiile, iiiixesl with clay, tmd often lie 
in til ill tind im^pilur hut the aiinoiiiit is iai'ge. 

The nmgrietitei^ of the Ailirnridaicks jiiul New Jer^y jirc not 
included iu Tdrjiebohm'i? Itgureii, Here a^iri tlie tonnage^ is hir^N 
and if alUsniptft iit tna^unic depuration am succei^fiil on d Inr^ 
scale, as they dfvtu likely to be, we have lietv iinotlvor iniportHUt 
source of iron ore wLkh hiid nut been taken into demount in tlics^-* 
ei^tininted. 

Hie titaniferons riiugnetited will be another important iKOirce of 
Happly when they can Ih^ profitably :>inekc<l. 

riiPxploit(?<l iron ore depoisits are widely diatribiited in the western 
United Statei+^ and estriivjigani i^tiinate.s of toniiii^' hitvo tKH3ii 
mpi>rted. fre<|ucntly duo to the fuet thuL the busLs of cutii|jiirLSon 
has been tlie coiu|>aratively flize of the precious iiietdt dejuisits 

of (he ’West. Tlie wudter Ini.s pxaiu]ne<] dei^osit-s of rejjiiled lar^ 
when* the true toniut||e sd-med to him tn li^^ measured in units of 
thonsunds rather than millions or teiis of millinriH. The j^ido of 
these deposits is on the avenigo not high as compareil with l>fike 
t^uiwrior dp[TCffiiLs, itinJ there Is frequently a high perreentage of 
phasphorns aiul sulphur. Nevertheless, there is in tho iiggrepU*' 
th rough the wegteni States n very large ton tin pi! tjf Iron ore of 
present etmimerclal gmsle. 

Amnng tlie 1 Miter-known dofMisits might Im-: mentioneil those in 
* ihe Hart villi* {listHct of Wytiining and in Fierro^ N. Mex., luith of 
whieh an* now liidiig ilrawri n[H)n; in Pitkin^ rhajrt*^*, SagnaeJie^ 
fjike uiiti (Tniiiits^jn ^Tonnties, Colo.* lu Iron County^ IJtJsh; in 
norlhedsteni U'dshiiigtotn aiul in a nnmlter of loeulilii^ in the 
( Jreat Ba.^tn region of Neviuhi and California. There shmdd Ih? 
iiidinled also the ores of \^mcoiner and Tvxada islands, iti BritisJi 
t olumhia. whieh are largidv nxuilrolled by Ainerioiu capital and 
will lx* used in tbe United States. I'he Fmnio remarks may apply 
to llu* Durango and other Mexican deptisitMi With few excMqitious 
tilt* w'(?stern ores cxthf along the iTontaets of intrusive igiit^us roek^ 
and limestone* ami the extent to which [lie oivs follow^ llie eon tad 
in depth has not lanm sliowrn Henci* the eslhtiutes of tonnage vary 
within very wide liniits. The iron-ore de[>cisits of Iron Ciiuiity* Utah, 
jtre jiinong the larger and nicest typii^l of this ola^ of ores. Here 
some son pitit have l)een sunk, and it has Ix^n possible in reeeriL 
iletuiled mapping to cstitnati* wdth a reasonable approach to the 
truth tile amount of ore of all grades appearing to the depth shown 
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l>y explorijtioni^ nr natural Using; tin? Utali ilepci^iits as 

a. bu.sij4 tif ^joriiparisim a ml t^xciudijsg' thr Mexican tkpc^il^ wUidi 
the ^Titer has not seciu Hie toiinu"#* nf iron ore of nil g;i'iides in 
ciirh af the luHler-kiUiwn ilis?tricts of the ’^\'e.sl anti ailjutx^nt parls 
af Hridstli Cohunhia would not sni'iuiss tiuit of one of the nkler I.akc 
Hufjeriui- nmgLvs: htit it is c-xirt'iuely likely, as deep explorntioii 
of the presently known ilejHisUs continues and as further deposits 
nre found, as tJiey iiudoulitedly will bo, that the ag;^-^iLe tiiniuif^e 
of on" ill lliw West will Hjiial a consideiiible paii of that of the I^ake 
SujMTior reg;ioii^ and one won id la^ rash to eoitehlile that it inipos- 
sible that on iiinaiinl «f iron ore nuiy ft>iind in tlie West fully 
e(|uivalent U> that in the I^ike Siiiu'rior 

If these data apl}roxiniate the trnth, tiiere seems to he little caiiso 
of iilai-rci tliat North Ameriea will n^ally satrer for lack of iron ore 
for II coiisideiiibly lonfEx^r jKtriod lluiii riH|iureil for the cxlianstion 
of the presently know'ii toniiagCt as t^timated by Tornelioliin aiul 
Olliers, at tJie present rate of inen^ase of pi'oductiorn llio time tif 
exhaUHtion is not likely to eonio la^fort" that calculated tai ilie sBme 
basis ftir the worM's n'^^rve-S. and proladdy not them It may 1 m‘ 
ar^ied tliat the ust? of hjwer ^rade ores in luiro|H‘ ami Eoj^land 
than in the riiite^l States is itself evidence thiit the exhiuislion of 
reserves is furtVier in the futiiiii+ for the United States than for 
Kuioih" or Eii|;fhimi. Hot ns it becomes 111011? ami nioiv obvious 
thrtl the end of thi^ supply of higher grade ort»ii in tlie Ihiiled States^ 
IS not imlefinitely hs tlic future^ and iiixiy even la* wilhtn a single 
lifethMo, thepr is likely to lie an incnaisi^ jo the icridcncy to oou- 
siTve the higher graide oren, and esjai'riully the Bt^siuiier ores, amt 
liniw mure largely on the lower grade siippltt^s* a lemleiicy favouHl 
liy the conecaitratioii of control in a feAV hanil!^;. This tendency 
has alrt^ady l>econie well deJinecU as shown by the fart that pig-iiiiii 
pnxiiiclion: has not in recent years inerexTiSed as rapidly as iron-on* 
pnaluctioo. It is not at all unlikely that even tho next decade nvtiy 
see important i hatiges in I Ids direct iom This will give A ahie <0 
prt>[KTly hK"utcil low-gmde ores. It will iiitiniately mean higher 
cost fp>r irom eliaiiges in the relativi^ inijjorlauce of protx^sses for 
ennvi'iMinii of iron, jaissible p-hniiges in the gta^grapliic dii^rihntioii 
at ditfereiit |diiisi-s of the iron influslryT and a inorliliaitEon of the 
ndalioiis of the North Aiiienean iron trade with that of ihr rest of 
the world. 

l^rofessor Shalcr cjoncliides* that w heu the higdier grade lieposils 
cjf llie world lutve been exhinistod. the exist of productioti w ill 


tiitfriuntoimL cjuarterlr^ Vf>L H. i:;a>-24T* 
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graduiiUy increase us the lon-cr grade ores and those remote from 
coal come into use. In the end we eihalJ have to resort to con- 
contniting prootsses, by wliidi the iron ore is separated from the 
rock in whieJi it is disseminated as grains. This upward griicle in 
<rost means a downward grade in the utility of the metal in the 
service of man. Finally, it may bo some centuries from now, but 
surely wo shall Ijo forwsJ to an economy in the nsse of the metal 
such as was exercised by folk two hundred years ago, whett, save 
for adiat went down at sea, or nisteil back to earth, none of it ivas 
lost to tlie arts. In this stage, when it beconies again a precious 
metal, iron may continue to be the helper of man for an indeJinite 
period, but its jiower for lielp will l>e greatly diminished,^ 


THE GEOWKIV OF TIIK DIAMONT) AXD CARBOXADO 
\VASiriX(JS OF lUlIIA, BRAZIL- 


By A. [JKiHiv,* 

[Trflnfltntwl % V. llninn^,] 


A trip to th^ diuniQiiil wnnilun^ of liraisil m^iitly niflde by the 
writer iitTnrtled mo opiKirtunity for obtfiiiuiif^ n iilm c^f tliti 

gvologic stnitturv of tho bn^in of liio Pa^llg^lO! 5 ^ 3 ^ll^ ’^vhich in its upper 
purl ineludt\s the principal clinnionJ re;L^ion of the State fif Bahia—the 
so-ealled ^'^Cliapnila Diainiifitinfi/" or ilianiuinl |ibiteatt. 

■ The Pum^Miasn Eivet crosses four n?:gioiis trifrei'eiit from ono 
iinotber iti their fre^iloffie make-up and in ilieir tO|>ufrrapbic end two- 
noiide feEiturc* *tiw The fii^t of tUo^ regioiif^ itichides ibe enth'^ district 
alaiiit the hcad^iiters of the river mul its principal tributary, tlie 
Snntn Antonio^ and extends us far as t!ie falls of Passii|«etu ile 
Andandiyt the second exlends from this ixdnt to the village of Brl)c- 
doiir<it about 70 kilometers by tlie waggon road Mow Passageiu and 
liO kikuneters idwive the terminal sitalion tm the railway at Baiideira 
lie Mellcj; the tliird exteiifls from Jiebefioiiro to the city of Slai^go- 
gipe, with 11 wi^ltli of aliout kikuneterst and tlie fourth fmm t|ie 

“ Uci^rinteU, perinl^loii. Ki-'OeenUc <3c!oli>sfri VoL I, No. 2. Nov™lier- 
th.4i-i]]ber, UXe?. Kf^nieaitc t^ubkliKlilOl' rumpiiiiy^ Uvnoas^er, i*i\. 

* J^rafr O, r>erby, feir taujir rears J^late of t”iiulQ, Brazil, wn^ 

lately eniialoytNl l^y tbe Stnie of Bull in to reiiort ui»oii of ibo part of 

Uk! from wbleli die cttrlwiasiidiw are Uerlvi^L Ttw? lorsH^ut la traiiti^ 

Intt**! frtiui the report njotile to the ^veraer and puhliifJied la tlie I^ortuatiesi^ 
hia^iUfe In the LUnrlo dn tiabln of June 1 iuid June It tn the muat 

lauHirtaiit iMi|ier ihiirt fnr piihUnfiEsl iiimhi (Jm^ g=eoliii^iy of (he L‘jirbcnTiaiIo?i, tt d<a^ 
not deal s'lth tLo orli^Ku of the dlnmoailH atid I'rjirtKiiiJiiJo#. for the dei^lta aieh- 
tloned are elenrly seeondiiir. hilt I lie g'Wlttglt struct are of the region ta of the 
area lest eeonoTiUe Iniiwirtanee la ttmiioetloa with proKpeellve iiiiliiia& Other 
by ^Ir. Oeri^y nim* illanioads are nfi follon^u: 

r of th*' dkniiioiid.” Am. JOar^ X3C IH* 19S2. 

2. '■ MiaJtJii of oiHurretitie of iLhias^nd Ui Itraslb*' Am- Jour. XKIV* 
1SS2* 

0. “TIm? ijeiieHlrt of the dlKtnond," &:rlrnre, IX. UiSj. 

4 “ Brazil In a evtdenee on the jp?iieBia of the iBnmonii.” Jour. GeoL^ YI+ 321- 
Hfl. Chlragp. IS08L 
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k^t-naiitud i>t>inl in ihe mouth i»f tlu* riv^r^ with ti widlU of only o 
few kilometers. 

Tlio finfl rej^ioii is cum|30sed Bsseiilially of lioiivy beds of hard ycl* 
lowisli sntidsloiLe wliidi often j»iss into ji con^UiiuemEo, 
tpf wliidi the thirknesis is estimated iit more than AW melerv* an' pro- 
foimdly ilistni'lKHL Iseing thrown into foMs that may la* ci^jinpared to 
tlie wiirL*^ ui the and an.^ aLsis out hy fsiiiUti with the uplift sides 
framing enoniKnia faced clilfs^ It is therefore esstmEially a 

rnoontuiikoos n^gioii of the Appaltichian ty]x\ 

Tim gciK^nil elevation of the n^gion is iil>oiit l*fKWl meters: some 
;>eaks and ninges rise from 2tiH) to meters nljove this leveJj. while 
I lie dccijXT vjilteys nri- ent some TOf? nieterji lielow it. 

On aet'tmnt of the hunhiess of the rooks and of the distiirbaneH^ 
< folds anil faults) they have niulergone the lo|xigiiiphy is extreTiiely 
moffh and the vegetation sparsot mixny of the raiigi*s ladiig almifc^t 
hare of ^il ami t'oiisinpiently of ijlaiH Uf *, Here ami there an^ small 
ureas of gimtler toiiographie ooirun's wiieia^ llie dia^jinjHifiiMon iif the 
r<M:ks has fitrnislud a thiek soil, ami th<^* pliu**^ nm gerier^illy iniv- 
ertil with a sernhhy vegtOiition or with fori'-sts. On iirnmnl of [he 
sandy natore of the nnderlying rneks the soil of the region is gener¬ 
ally Weak and is latter nihijitcid to vattle gmizing t!ian to agri cult lire. 
As for mineral the only oiies tlui?i far ntili^sed are <liainnnds 

jonl eurboiiudiJSf and the geoiogiv #itrk]etijre alTords hot little hope of 
tlie existencx^ of olhc'r minerals, except ]>erlia[>s where some older 
series of ixafe may lia])|XMi to erop ont- 
d'he HiK-fiinl region is made up partly of beds of yellowish sandstone 
rathi'r similiLr in appearain^? lo thijse of the first region^ hut for the 
oiosl part J^nfter. more ehiyey, and rnntaining inrerliediled rtnita of 
limestone Kane teiLS of met el's in thirkness. 

The thickness of this series swnis to lie from 200 to meterst 
the t»'ds are appn>ximately tniris^ontah thongli then^ have prohnbly 
Ijeesi some A'crticnl displacements hy means of faults. 

On acecniiit of its geologic constilulioii the i^egion is relatively flat 
and has a general elevation of from 5(X) to EUX) meters. It is cut. how* 
over, by Ihe valleys of the I'arttguassii and its tributary, the river 
ITias, which are some 2f)t> and more meters Ixdow the gimcral level. 

The decomposition of the rocks is much more pronounced in this 
than in the lirst ivgioii, so that it is only on the steepest slopes tJuit 
the diitructer of the underlying rocks can be seem 

The lime?ntoiie when couceakd^ as it i^iierally is^ often disdcFses its 
presence by the flinty segregations which clutter the roadways at 
places wdiere they have been set free by the <k™nipositIon of the 
iiiclosLiig rock. 

1’he soil t'ap over the region is generally (piite thick^ and supjjorts 
forests wiiich at many places are dense. Where ttie limestone cotiics 
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to the siirfaoi^ ihe is of u Jark ml color ami of a tallowy cou- 
sbUiiry. "iliis soil k [ircferml by tlie few pi a ik ions of the region ill 
spite of its being cklkient in nintiing water, whielu as k usual in 
limestone n gioiis^ sinks through the fnnmres ami ea vei ns I hat 
al^ouiul in the rock. 

The fulls of the Panigiin.s=u Kivei\ forme^t by llie rocks of this 
region, yield iliniiiOJiJrf Jind irarb€>iiudi>s which are uhtained by iliviiig, 
hut it is iinwrtain whether tht^ stones are derivi^d from the roeks 
iKduiiging to thb region or ait? brought down fi\>ni lln^ iv^ion tilHive. 

Nothing is known of irny other iiiinerrtls of cTOnt>inie iioportnni'r 
witli the exception of the lime-sione which has tieen used nt in liny 
plaee-s for the iiiakiiig of liinCp 

It s(‘ema llutt the samlstone and limestone foninitioiu wliLdi char' 
acteriKis% a w>ne of soiite tens t>f kiloinelers in width along the eastern 
bfLse of the Serra das l^ivras* extenils toward tin!! north ami makes 
up u large part of the so-called Matto do I'mlKk ami also towai'il iln? 
fionth in the liruf-stoiie region of Jirejo (rnmde- J^’roin ai] agricullura] 
potELi of view this jsone k jirobabh' the most promising of llie i.^.^nti'^al 
interior of the State of Ihiliin. 

Tlie iIdl'd region is iniide up of gneissie iix'lcs iibiiiulaiiLly eiit liy 
pbUonic eruj>tions ap]iaiTnily of the gruidlic tyjje. Its loweirii [h>i- 
tion-s aix* la-tween 2 tMj and ntOO meters above sea Ioa^cL In vie^v of its 
geologic tonstilution the extern of the reklively horizontal snrfpo^ 
features along the river mid rail way is mtlier striking. Alaive the 
coinpanitiv^ely hov and Hat bjise rise hills and [nniks lo iiii tdevathm 
of SUO meters ami inure- The loiv \mvts along the railuay aie 
ered Avjih chtira^iterktii: vegetation called ^'sHiinga/' bat il seenia 
that the more elevated jxjrtions aixt eovercsl by foiests and have llie 
i-cputaiton of lieiiig fertile. The rapid pusiaage of the Avriter througli 
ihk zone iijjon the railAvay did not jx-rmit obi^ervations upon ils 
agrienltnral cLijiLibilities or miiieiid resouiies* but at st-veral [>laces 
it was po5«ili1e to note that the soil k thin even iii ilat places Avhere a 
gn^ater thickness \cas to have Iwen exiK-cled^ and that many of the 
gniiiite hills were almost eoiiijiletel}' barren of Aegetatioiu So far 
as can Im" judged from its geologic constilniion it is to Ix^ expect chI 
that there are in places dejjo^its of monganeseH. iix>n, graphite^ and 
perhaps other niinenik of economic value, 

'fhe fourth region is made tifi of Ix^ik of the soft sandstone of 
Creta^u'Ctiiis and TerEiar 3 ' ages that chanicteriKe the Keconcuvo regions 
of Biihiu and offers but little of interest in the prest-nt stud)'. 

'file diamonds {iiicliiding in tliis term the carlxmadoj? which ron-ly 
if ever fail to accompany the true diamonds in the J^Lthin ClnipLida) 
are especially chanicteriiitic of the Jii^ region, while their sporadic 
* occurrence in the second and third regions may plausibl)* lx* attrilv 
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utfKl to andput or m.Nfnt tmnj^portiition from the Jii alt tJie 

loculitit^s (Snnht hitl^eU C’hiqiK^Chique. Aiitlflrah 5 % Lem- 

i^ne.s, and raEn)r'irfi‘%) their oenirrence is iniininthly assoi^iated with 
II tliick bf^l of c-soiiglpnierutis which i? near the midrlle of the simd- 
^^tone fortiiiilioii iJasvc cfc>a.‘ril«Hh Thh ccnip:loriwriiile repn^^euts a 
t[eix>sit <if pehhies fortiiiH] eiL ii reiiit»te giHjlojLdc eptM^i in the 
way that |>eljlde.s aix^ forinei.1 at the prtwnt titne, aJuI tlu* ?^aijie ai* the 
inmlipreiit roughimerntes nut yt^t tiirnHl inlii hani it>ckj in whicdi thir 
tniiEei:}! look for diimiondu^. At iiiaiiy plui^ it b. evident tluit a |ior' 
lion of tite gnivelrt wnrkeil by the niinerj? is ^iiniply the cotiglonieratt: 
dtaH3mjjoH4^^il in aitu without lioving niulcrgone any i"eeenl tmii^iK^rtii- 
Lion or reai'ningeiiieiit. 

Tiiere is ihus repented in this region llie pheiioinenon already 
oWrveiJ ill the .Stale of Minas (iemes, wheii> tlieiic ai.^ sevenil 
tant wfisliingn in diK-om^iMed eoiigiomeratc and vvhei^e. ii£a in (rrao 
MogoL diamonds have been found enil>edile^l In I he hiini c^on glom¬ 
erate. 

The recent and nneousfjlidated gravels naturally con In in it mi^tim^ 
of the elementary materials derived from all the rtK'ka obst^rv^Hl in die 
neighlmi lioLKL liEit when* they are richest h !s evident tliiit ihe greater 
part of these muteriids i>onie from the ttiiigdoinernle oi' pedrii cl's;- 
vada,^ aa the tinners etiU it* which scldoui fnik to out crop in imme¬ 
diate contact or in close pro^iiniity to the nunst productive washings. 
It b thus evident that the greats If not the only repositoiy of dia¬ 
monds in the rrginin is the conglomerate nr gravel fossiliisei] jintl 
interliedded with the gn^at saiubtonc serieii that characterises the 
Serni das Lav tits. 

The heaviest bed of conglomerate exposes an iivcroge thickn(^H uf 
from Q to 10 meters;. Imt it c-fiiitairis at many p]flix.vs Lhiri lieib of line- 
gniincil sandstone. As has (lei^n sjiiiL ils |>oHitJot] b near the middLc 
of tlie great saniLLone i4c?rit=«j so that, in generijl lernks, there an^ almut 
SfiO mcten4 of sumlstone abive it and m uuirh more ix?low it. Them 
Eire many wtjterwom jiebblcs sciUteriHl through the s^andstoue that 
overlies tlie i^fiuglomerJiteH, as well as thin intercnlalcrl licds ijf genuine 
congloinemte, bind tliese features give a coiigiomenuic character lo all 
of the formation from the middle upward, ft is not* how'over, char* 
acteristic of the lower sandstone, and, togt^ther vvilh o(her cittmm* 
stances, leads to the luolief that a geologic divbion should lie made at 
the base of the t^ngloineni te and that the lower bed^ liclong to an 
indepemleiit and older dinsion than that almve. It h also n sitriking 
fact that many of the pebbles and rolled blocks end redder 1 iu the cem- 
glomerate are identical with the i-iaiks of the nmlerlying beds. 

The conglomemte offers a greater rcsistiince to jitmospherU^ inlln- 
enoe than the beds UEis^ociiited with itj and for this reason it produeeH 
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most o f thp t^nirjiiiii^iitH in id iiiiik«s tbe to]x>gnsphy cxtmiiely miJi^Ji 
und picinrtwquc. 

Tlio risindstoiio nijovi? tJio ccmglomonitp €?5tpccittlly subject 

io wi>iillii-riii^ Eind nrr* sil mujiy trmiK'hi'd by vnlb>ys, in wliose 

W!ills urv eJEjMitioil \nipi siirfuwi^ of tiingifuriLn^nie/ Thus 

jiiiiinsl ull tlK> *:^u-slnni Imsi' of (lui iiioiniluhis Iti tlif re«:JOii iNftwi^en 
iSiinta and IjfTirocis, nv-f'r a (lifilflnct' of niurt? than HO 

the ('on^loniorat^? i^oviM-s iiljiuist tin* tiiliix* sIojm* itf lliy nioiintain, like 
on J.I: sluotiii^ roofni mid witb a dip of from 20® to 

toward tlui I'list itiio tbr l>oLtom of the valleys of tbe l^iabas., Chiqiio* 
ChiqiH\ Aifcdaruliy, and San Jose rivers tUat skirt tlie nxoujilJiins 
through this region, iv hile the opjKJsite sides nf the vallwyH are formed 
prinnipall}" hv IkmIh of the npi^r fianilstone. 

On iiiit^i^iinL of the folding of the series, the Iwdft lire st’:Vcrfil tinii^ 
idling it line luiniitil to lh« geneiid nrioiitaiioii of tlie inntm- 
tain runge* which is north-solItJip These folds may Vie easily reecig- 
nixtal by tlie eoiigloiiiemte nuterops whirli on tin east-west Une are 
expnscfl at vjirious plaiTS dippitig now toward die east and now 
towiiid Ltie west: Tims, for ex am pie, in the seeticin tiietilioned between 
Santa Isalnd uiid Ltuicoes the dip of the conglunserate Ls tdwaya 
towaril thi' ea??t, ami it forms the entire eastern slo|>e of liie raiige^ 
lint on pjt^wing over tlie crest of the ridge it ri^|i|Denrs wUh ii western 
di[> after an iTitervfd in which a great thickne^ of tlie beds of die 
lower sjiiidstone is exi>r)aed. 

After another lii™k occupied by the licds of the npiier sandstone 
fthe eonglonjenite having passed lieneatli itl the same roik u|ii)ears 
in tlie vicinity of Palinan?s* wJien the diamond washings like¬ 
wise reapjaMir. 

.Iiidging from information gatliered frtan others^ the fttimp thing 
liapiH^ns with tlu* rangi*s and washings of (liapatla Velha^ Santo 
Tgiiiido* and othei's dial form a chain of ihamoDd-bearjiig ridges 
extending to iit^r the Rio Sao FranciH,*o+ 

If it 151 trne that llie rnngloTnerate* or ancient gravel, is the great 
repository of diamonds and rjirlainad<K^ in the l>avras region, it fol- 
li>ws that the stock of thesi,'' minerals still in existence ninst l>e 
enormous^ The points of cttsicsi attack dins far worked are insigiiUi- 
caiit in coini^aristni with the masses of inatoriuls containing the 
pri?cious stones still untouched. 

It b evident^ howevon that niily a relatively small part of this 
mass can lie worked with proBi by tlie proi’Vsscs now' in ui^. It 
I'emains to Iw ascertained ivhether modem techiiolog^^ hy using tbe 
hydraulic jxiw'er sti iibnndaid and favorfibly situated in the region, 
nlfords a method of operation less ex|>ensiro Ihmi tlie vulue of the 
products* 
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TJjJs i[Eiu.^Lioii is one to solved by the aiinin^ eDgincer rather 
fliHD hy the geoIogisL but it seonis to the writer that tlie prohjibiltlii>H 
of a favortihle soliitioa aitii Ftrong CDOiigii to -seriouH studies 

and experiments, 

Oul?iii]e of Ihe region of Uie Seri-a das Lavras^ properly s}>eaking^ 
wliii-h emls on the east in the e.Hnirpnient csivcavil by tlif^ c^YUgli^merule 
extending rrnni Ijina^oes in the direction of Sun La lsal>eL the iliamnMd 
wiLshings on hind heroine rai'er nr are altogether wanting. At a few 
pointSi, hcjwevcr, where the k'll of llto Fariiguassu ami sonie other 
|dEiee.s Imre IrH'h worked In" tliving. the hR^ations are far fnaii 
the Serra that it is ililfienlt to believe that tlie dianionds liave fieen 
hrnnght from Lhere- The mast iiniKirtant of thes<? poinis is the falls 
of I'^anil near Ih^hedonrn and ic^nisiHpeeiUly on the eastern margin 
uf llie ri'giGti of sandstone asid liiiiestone above dL^^cribcnl, Thin 
fall is fnriiiL'i] Iw II heavy VkhJ of eongloniernle <|LiiLti like £lnd of the 
diainoiiil region. hiiL whieh, it fieeiiis, niii?n't. Udoiig to anoiher ge^^]ngie 
horizon sii|jerior Ln that of tlie Serra. Iis (,a>hbleslonos are jirinei- 
f>aiiv nf granitic rtK’ksand the eongloinerale resis dim.lly Ujani riM.'ks 
of this kind. !t seems prnlviddo tinit the diamondK found at ihis 
place ennie fnnii the local conglomerate or fn>m of the na^ks 

asso[riiiti>i1 with it. but upon this [xiint nothing- ctsnid 1 m> wnetiisjvely 
detmninecL 

As the geolngic series of Lliis second zone is tiiore rcciuit tlian that 
nf the Serni and bciire prestunably fornntl in part of inuteriuls 
derived frcmi it^ there is a strung presiijiiption lliut it is also here and 
tlieiv dbiiiond-Inuring. The forma linn ” or (a>nct*nLnitiHl washings 
nf these gravels taken froiii Isdow the falls at Fnnil uri'- quite ilitTereiit 
from those of Ijj vjiis in the greater al>iimhLiiee of gTEinitic eleJiienls^ 
pn^niiiably owing to the fad that strenrus flow in abjve from 
ginnitic sind gneissis' legions. 

As to the gwiogte horizAm to which the two (or three) ^series of 
itH:*:ks above indicrnied shonhl Ife n':ferred+ nothing decisive was 
ohsi^rvefL Search for fossils that might have ihrown lighi on this 
fpnistion was fruitless^ For various reasons lliat will not be men- 
tiotied hen^ (lie writer jinlges Ihein to ohler than tht' secondary 
rocks to wliirh are referred the diaiiioiid dejjosits of Suiilli Afrhii 
and thc^ of the region of Bagagenu in Miinis Gentes, and that they 
will eventnally lie found to belong to the iiiiiidle nr iiplier part of the 
Pttleoaoic* 

The diamond region of Salobro, id the iiiiinicipniity of Cunna- 
vieirns, is (“^pccialiy intorestingt differs notably from the 

other duunonddjearing regions of Bnizil on accoimt of it^i prox¬ 
imity in tlie sea (idxnit (W kilumeterH) and on account of the aWm:^ 
of marked topographic relief that is gcjicmJJy nf^^iated with the 
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occiirroncH? of the diamoiKL Tli^ re^on is modemteij lully, with 
mi elevatioji of n little more tlinn n hiindre^l while thfl 

highest sertus to be s*?efi on the horisson hsive no jip|jnrt"Dt relnticHi 
with the OLxrurreuee of diamonds in Kio Solohro* The enl in^ region 
ift cf^vemi by a thick soil that ?aip[)orti* heavy foresU. which conceal 
the rtieks and itMitier gpologie fjIjsiTVUtioiLs iliilicijlL 

On thi’ hanks and at the falls of Rii» Pnrtlo, liardly H kilometers 
from the Salnhro washings, it was ascertained tliat the underlying 
rocks of the region rtmsisl of a series nt lieiis of s4indstone and 
argillumnjs sliales, with n heavy IxkI of conglomerate made up of 
rolled hlocks of cJiffeDirjt kinds of gran it ie and gneiiiKic iwks* Tit is 
series appears to have a thickneiss of several linndred meters and 
has El sti'ong eastward di|>. 

In the beds of Itio Salobro and of its small tributaries this con- 
gloiiiemte is ex|X)ml at seventl places, and the washings thns far 
ojH*nefl are all in the immediate vicinity of its outcrops* In order 
to verify the hypotlieKi>5 of the eoiiglomerate origin of the cUaiiiotub, 
Mr, Pedro Ik^mijjct kindly had w'ashiHl sepamtely ahnut li cubic 
meters of dceomiiosed rnnglomerute, selected by the writer for the 
piirjKisi^ The result was u diiimond weighing 3 gniiiis^ It thus 
seems to be Iw^yond doubt tlint here in the littoml zoni% ns well as iit 
Lavras* the diamond is directly ass^^iated with tlie coiigioinerate^ 
which thus funiishes for prosi>ecting a valuable guide, ea-iily found 
and rccogniKwh 

It is evident that a formation as thick as that ex|Hised on the 
rivers Pardo and Sahihrc) jiiusl have a wiik ili^ributioii in this Koiie, 
and there h a strong probability tliat at 11111113% if not iit all* j>i>ints 
where it crD[K> out, it contains tlianionds as it docs oii the Salohro, 
Furthermore, this last ilistrict still alforda a very large field for 
mining operations. 
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THE EBX;PTION DP VK^UVlVi^ IN APRIU, tW)0. 


fur (?\simplp, in^iug iiuusUbml i-hnfixulipristic iicroinpaiiimerits uf enip- 
liiiiiH uf Held iiiiigfiri. At Muiit liuwever^ Lhu same iiiaginu 

HufEciejitlv yrici tu furm ruckw rieli 'm rpiurt:;^^ althoiigli JioL L'liaiiging 
ill L-Diijpiisitiuii wirli tiuie^ liiis l]eeri uxuitted la.s very Uqtikl tiuws af 
ii>iisitlerable leisgllu us musses of vLseoiis Isivii uectimiilateii uround 
the oriiiiT- utal ac?iroriipunied with vjuleiil |■xplusiuus, aticl linully ns 
piimireuus mntrriul 37&stiUiiig from uriiptiuns entirely explosive^ 
'rile filet rciusl. l>u eiiijihasiiitHh Ihwvfure, llifit the form of eniption 
IS cleterminL-d nut onlx^ by the rheinieal CDiiipusitiuti of the magrriiu 
but II Iso by its pliysieal eoiiilition^ and by its flnidit}' or viscosity ut the 
iiiomsTit of eruption. 

It is diiiibilesfi true, that, as tlie fiisibiJity of u niiigma beurs a rek- 
lion lu the cheniicsl cfom posit inn* a very l*itHie rnugrua tends to reach 
iJie siirfiiee in ll more tin id eondii iun than a very arid miigmii, but 
tliei'e are many i^onditiottB—“VeluciLy of emisMioii, iniiss of luuteriiil 
oiniLtetK touiperature, atid a b Linda lice of vohiiik jsroiiucts. notably 
water vaiHjr—wliidi can nn'Klify the fimdumentiil tendency and cause 
n vuloEino with very fusible luva tu kdiave as a volciirm nith vii^aftuis 
lava, or vice versin Former eruptiuns uf ^A■stlvilLS, a^ well as tbut of 
W0\% fiiriiish imiiieruns arguments in support uf lids prc>p^:i^itiom 

The. tlaid magma known is the basaltic lava of Kiktiea and 
.Manna [ahu it is a Lb in, opaque liquiil of great fhiidiLy. The 
emission is urcumpaniiM;! by iiu violent explosions^ itiid only by light 
vapors. This ly|n^ hm Imhui nilknl the ilawtt^ufn type* 

The tliiidity uf the busultic inagnia of Strumboli i.n sjill gi™t at 
the iiiuincJit f>f c^ruptioii, althuiigh les^ than In tlie preceding rose* 
The tlistdijirgi* uf gii&es causes viulerit cxplusiotLS^ which throw into 
spiLce fragments of the rloughy niagtna„ some of whirh full ufion the 
edges of tfie eJittt=^p to Hal ten there, while oilier portions shii^H; them* 
irrdves ill the ait* and full as scoria, either in bhjcks or in fine Ehist, 
Eh^'k fragments, already cc»rLS<}li<hiti^J, caiighi. hi lim iniignui. furai 
idutigatert IhuiiIh. The i jtH*ted material shmvft its inuundescenn* eveti 
ill ituylight* and at night forniK udmimlile fireworks, Muitei* vapor 
is often hanlly a]}pariULt; when it is visible it forms white thin 
cloiuis. 'I’llis type uf explosion 1 ilesigiiale with ^letcalli fho 
kolit/fi iy[a5. 

An altogether cliffen?nt tyix? was realizod in lb88'-89 at A'ukano 
for which Mcrcalli has prcq>OHed the name Vtilainimi. It is proiluced 
when id the moiiient of explosion the magma is very vjiictjiis or wholly 
consolidated; in the first ciist\ the lannlis have the bread-<TUst struc¬ 
ture with a pumiceiuis cenler and a glassy exteriur; in the sijconii 
c'LLS4% they are funned of angular blocks which on cooling lM*€?ome 
lissiired by cotitniciion. The clouds accompanying the Vnlc€nitmi 
explc^ton^ are very deiise, opaque* gray or black, with outlines ex¬ 
tremely well defined, end lightning ia frequent among them* The 
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ml\d mailer Iraiiiijjur'kHJ by them, wiitUeivi' ila climensioiL^ is formetl 
(if fnigments i>r tliist of ruH.k eiitireJy consolidated* Perfect e’^axnples 
of \^i,jJcaiiian clouds have been fLlrld!^llC:^cl by Vulcario (traobitic), 
Mount rvlec (iindesitie)^ and by tlie rcccwl eruption (Aprib lUCKJ) 
of Vesuvius (Icucilic)* 

'riiis idiui of 8trondM>]iau and V^ulcaiijaii c!£p]o)sioiis> altlioiigli not 
forniulutcf] till the past fmv years, lias l>eeii lon^ mio^iKeal, Poiujue 
at ihe time of the eniption of Ivtna, in 185^5^ uoted lliat some tTaters 
l^ave fortli liquid lava veith colorle>« vapors, Avhcrais nthers 

ejected only solid materials and a thick of water vapor and 

dust. 

It is net:essary, Hnally^r txmsider a variety of (he Vulcaniau typc> 
which 1 will call PeMean. It differs essentially in that the prtjpor- 
tion of solid materials carried away by the cloud is touch groatert 

tliat, insteafl of ascending %u»rtically, as in the preceding it 
dissL-ciuLs upon the Hank of llie volcano ami flows or rolls ii|Hm the 
Hurfaire of ihe ground with accelenUiHl velocity. 8oiiietinies, m in 
tile eruplimi of Si* ViiKvnt (llMhJ) mul the sniiill eniptiuns irf ifont 
PeliVj itH iiiolioo is es^uilially ihe result of gravity alone; at other 
times, as in the gr^'at panixysms of Moiit IVhx\ the cloud ha>i Ixftai 
directed by an initiuj thrust and by jrravity working in the sjniic. 
ilircction. A IVlilean cloud is also imiinated by an ascensional move¬ 
ment due to I be ex|)aiiHk.m of water va|)Oi\ luU this is of se<;oJnlary 
origin, and its direction is not the jeame as tliat of the initial thru.^* 
The cloud ascviidiH verlicfllJy ax it i'oIIh dnwriwanl upon the sijrfac ?«5 of 
the slojie. 

r employ the l€‘nu IVIn'aii cloud as more general thiin that of 
burning elouil (mice ardente), IwauM s^imibir cltuidx sra conceivable 
at teiiqicrnlijres inferior to that chametcriring the eruptions of the 
Antilles, atthongh the high temiwrature iiniloubteilly pinyx an ini- 
fHUlunt part in the mechanis^m of the eloial and in the stability of 
the emulsion of solid material in the water vajHir tliiit diaracterisjes it. 

The different ty|jcs of exjskisioiis foiui a continuous ^iicrie?^^ Fur¬ 
ther divisions an^ iimitice^^sary, intennediato ty|je 4 i being referred to 
as jiii.xed exjdi>siori.s* 

xKxjrKxcn OF luimvimKNA of Tim eui mox. 

The rectuiL eni|jtioii of Vesuvius (April, ilHHj)havl lieeii a long time 
in prepamtioii. In .Vpreb U'Oni, (lie explosive aclivitt' of tht=^ volcunu 
incmixetl. At (he holtom of the cnitei'j at a deplli of 80 meters^ a 
small cone was found, which^ liy successive 8(romlxilian expiosions, 
had grown by the middle gf May to a lieight of 15 nietei^ alxive llie 
edges of t he nhl <Tiiter. 
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IVisiii Miiy 3r> lo Meiv 3T Ike StronUM»linii ^s]iUisiuiis hii rpa,se(J in 
inn nsity. {'itiliiiit dt*tipmiiicjibd went Iii iird, and ilnring the i^vi-niiig 
(if llie iSTth i\ ftswiiit" iPiK'iiwl iipiin die iiyrlliwe^st. Ihink of the 
c^inn nt iin eh^vnticiii t.»f iii Pterin* liputi diP site of the fiiiiitiroleM 

from tlip eniptiiins of Aii^irit lUtKl Siniit ItoiirSi later Ji 
Slew tissiire ojHMietl iit istliluilv. uml for finirly si iijonilj 

luvtk jjoured HiiiiiiltnneoiSHly from these two rjinniings—iin exee]>Uoiiiil 
fuet for liet'snisf^ an os'ilict;' in oetivity j[^‘iierjtlly oeast^'^ 

H>oii flH miotlier oj>eiss iit it lower level. 1 his of lav a, 

however^ wilJi aowinpaiiyin;i^ explosive |:ihenoioena. coTiUnnerl wUh 
maximsi iiiid minima of iietivitv till April* IS^OCu 

Tlie ;kJ of April. ItUMV, hesivy <letiJiiationw were hearil; on the 4xK 
at oJk) u. III*, eaitli movements xvere felt; llieiii while the fissure on 
the northwest tlsiiik was «dll aetivej n new one fiiHineil upon the south 
Hunk sit sin iiitilude of about l^0C> tiietei>i* aial a siiiiill How issiicnl 
which cifsisal at eveninfif. The activity of the tisHiii-e mi tin- nortlivve^t 
think had diminislieih ^*nd treaseii on the next day* 

Durinj^ ths^ iiiorninf^: of the 4th* atitl dll ruidday, thi^ emter was 
the scene of i-xphisiofiH sil Hrst Stromixviiaii aiul later Viiltanian* 
These hist tleslroyetl the small interior itme nml cojiimenivil the 
ili^triictum of the rdgi-sof the ^reat cone. Flio dust f<jri]sed by these 
explosions wiis transported In K a pies during' the ni^riil. Another 
o[K’^nin^ formed nn tin; south Hank sit im aldtude of aiiotit 8(0t> meler^^ 
and the How which issued tUen fiom tiiiveletl %J» kilometers with 
a speed of 10(1 meters [jer hour. 

On April th al>oiit N a^ nn, when ull the oilier ojjenissf^ wei\‘ inactive, 
a new one was formesi on the southeast (lank near tu^notini sit an 
elevation <d about f^(H) iiietei^. fmni wliieh a How issuetJ with a width 
of WO to lUO iiieterH. A biitncli of this How came to si point about 1 
kilonieEer from nost.-otrecasCt Imversing JhHtJO meters in sibout ddrty- 
two hotir^. This oiHating. ami another on the 7tln furnislicil miurh 
of the lava dmt canned devsistiition in the plain. At the same time a 
new s^jK'^ninfj farther east wiis formed at an elevation njf alxml 7 hi 0 
inetersj furnishin/^ si Hnw whieli spreasi over older liivsi iielilw. The 
How issuing near Co^ioli* nlmidy referrt^l Uk ml vamp'd thnnigh 
iiihabitiHf le^ions^ sind on April N, at 4 ju iiu, stupjx=^il within n few 
metei'^i of t|ie ceiuetcry of Toiev Armnnxiata. All the inim bit suits 
of the count IT travei'seil Isy i(* wiih the exerpdem of thl■et^ WT-re aide 
tu save ^hemsell■c^s. This ^n^at How is tl.o kiloiiirteis- bn;^ ami has 
an itvera^^ wliitli of melers, A minor Hnw folkiwt-il later dnriu^r 
the nif^hl nf April lb fmiii the sanie o|H-nitl^^ 

The lava Ihuvs tssiieil for tlie most part in the region south of the 
roue fn;im fiiiisiiix's o[HHied stiL^\*^ksively lower on die Haliks. 

The ont[KU!.ring sif lava ffamed onlv a ]>Hrt of the activity. Dur¬ 
ing die evening i^f the 7th violent dctonalions were heard at Naples. 
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Thf Bfrojiihiilijiii in from S In lO.f'j p. in, 

'flip jiH'^ndes<?f-iJt niJil'erifll elovftle^J 2 kilnmri^n■5i^ iil^jove the rrAttir* 
Thv onilna^fi pndi other &o quickly thnt they fieemeci cmii- 

timions iimi rcs^niiblcil fonnlsiins of lire. Ai^.'ordiii^ to MereiillU 
the Kiimmk of tlir Jiioumuiri was wvered with ii oiiitiniious lied of 
hmindej^-ent inateriul, fmm which i>lMkH wer\* conHloiiUj rolling to 
lower levels. 

At lh.4ri p, iij,. at the niomcnt wlion the ofiening of C’ogiioli k^riiiue 
iiicH^t (irtive* llie crater seeiniNi to calm for i^nic luihutfLs on^l 

then siiKhirjily its activity iKNi-aiiir more furious^ than ever. At 
a, in.^ and tlien at 2, It) a. m.. gn-at deluiiatiitiis wei'c heanl mid earth- 
quakes wen* cxiMi^rjeii™! throughotJt llir Yesuvian legion* ThLs wii.^ 
the niaximutii ^tagc' of ilie eruption^ when die explosions pai^I 
from the BtromlMdinn phase to the Vuleunian, The material elected 
Ixx'aine loss ineaiule^^nt and I in ally was eoinplclciy dork. 

At t]jis moment an enoniious qiianirty of hijdlli. niixorl with 
ItltH^ks^ ^vas thrown iiorllieast toward CHlajninn This fail of hipilli 
mused most of the fatalities of t!ie eruptiuii and destroyed intieh 
profH'rty^ 

The explosive uiaxhiiiim a]>|iin'ently i^iiiirided ^vilh the effiiftivo 
maxiiiiiiriL 

I’ho ejection of lapilli lasted only a few honi^ Tint at ihe siinii!! Lime 
and during the eiitl^' ilay of the 8th ami the following days there 
Wert* success JVC violent \hilcaiiian explosions, tttstlrig Hieir solid 
iiioteriuls ii|M>n the eojic* Tlie thick clouds of materia] hi^iuglit dark¬ 
ness it|Hm the flunks tif ihc volcano, and the condensation of water 
va|«jr eanstHl floudH of mud. 

Tilt‘d ^^lleanirtll ejections, at first eontiniious and violent, gradu¬ 
ally tiiiiiinishcd in intensity and took plac;x!i at rarer intervals, until 
jihout the middle of lluy. when they ceascKl. 

During f^me days hiscc<'^?diiig the piircjxysni of the Bth the slopes 
wen* constantly envehi|K*d in a thick cloml of dust. When it deaRut 
a way the form of llm sum n lit was seen to have Ih-^ui ijmfomidly 
iiltert'd hy tile triiiimlion of tlie coin% iieeoiiipaiiiiHl by a widening 
and iiee|.ietiitig of the cTJiler. This was the soiirt^fl of the enormous 
atiionnt of in a ferial thrnwii ottl by (he \^d Iranian explosions. 

1 lie jjeriofl of activity has Ixu-n fnrtlier churacterized by the pro- 
d ltd ion of dry avalandu’s* b_v earth rnovemeiitSp ami Ijy in tense* elec¬ 
tric phenomena, and it has Im^cii foltowixl by turi^nis of mud and hy 
exha lut ions,. 

The principal jiheiiometiu will now lx* considenat in ginater ilotaiL 

Em’SION OF LxVAp 

The flows of Imisic nutgmo pn-sent an entirely dilfi^renf nsptxi, 
JO cortliiig to the lempmtiin' and vehidty with which they nre emit- 
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ti’il. Two <ypc> :!«■ initiiimiii. litrciims th«l linve spreiid out 

rtipidJy nl o lii^rh ti'iiijH'rntiiiio, nofl coniii^jiHMilLy in :i t:^>tip|ilion of 
grwit flutility, luivo o surfftt?e hrokpii l»y vitrj' iiiifntliir scuriticcons 
block-s. >^'heii, on ttic contmrv. tln! mtignta llowsi slowly, its siirfiico 
slrclclies or wrinkles, and fiimlly hreuks in plaoiis, uJlowin^ tlic Jiiol- 
(f‘ii hidteriiil to exude, I bose tut'as liavi* a nioi^ i>r leas eron stirfaoPf. 
rheip progro'ss is silent, whi'iVAS the ollit'rs advoni'e with ti clitirtic- 
leristic iiokic protlni^l l>y collisions of the blocks, 

Thu ^rnuit flows of lUOft Ix’long cssenriiilly to (ho first type. WHicii 
I visiteil J)o;»\;>tr(H‘iis«L six days after the cm pi ion, there were no 
erkservutionit iKM^ihle n[)on (ho progress of the lava. It was still 
ini^ndia^nt in places, however, and till .\pril ii4 it was pt^siWe to 
find cavities at the l)ottoin of which giowetl rviMiol lava, 

Idi' cil ISO r vat ions of 11(0,1 have l)eeii most I'nluubte in pennitting a 
ladter i‘otn|ireheiision of the details oUervahle in the lava field of 
ttoscotrccase. In the evening of OetoU>r EJ, lSH]i.>. gnidcil by Mat- 
teucci. I i:liiidied to u point where liivu was irisiiing fmni a tiiiinel a 
short distant btdow the ^lsslm^ The ojmnitig was hardly more than 
a !V|UHre meter in dianiHer. The ineandesretit magma flowed rap^ 
idly, with a velm-ity of li meters a mtmite. It formed a straight 
torrent iijain the steep slope of the i^oiip. For the first '25 meters the 
surface was stretched in the direction of the flow. The Ihitditv was 
,silch that the lava was easily pierced hy ii stick, hnt great htocks of 
riKrk thivjwn n]Hm this movtog mass did not sink uito it. Thi^v simplv 
IxiTintc fastened to tiie surf die, firmly enough to mu ii do in their posi¬ 
tion on (lie steep alopo os they were cniTied away hy the currcnl. 
Beyond the first 25 meters soliilified fragments licgan to appear on 
the surfucc, especially along the eiigi's, w'here they formed a moraine, 
riiis incn^asisl nipnlly in thickness and encroached upon llie central 
jmrt of ihcslmwii, which, at I0« meters from the source, was entindy 
covered with iijrand(went fnigments. 

The lava flowed conliniiously. without ilistnrbatice or effort, but 
at one moment we saw coming from the mouth of the opening a 
gn>«t fragimml which emerged half way utid then, caught hy the cur¬ 
rent, pluiigcil afresh into the moving magma, leaving I add ml it n 
swelling, whieh soon lost ils circular sluipe l>y inetgitig into the 
hingitiidinalty strinti^l surface of the surrounding lava. This block 
fumiiHl a large inclusion or |)seudi>-lMfiiib. 

At the Ijose the flow la'came a fiery lake. It was an inspiring 
spectacle. From the iiicaiidesivnt torrent ami the tstrondmlian ojee 
tions dieavcH of a vivid ml vaulted far nlmve us, illuminating the 
darkness of the night, while at otir fi'ct in the distance glowetf like 
small ivhite stars the electric lights of Xnples. 

The surface of amither flow stinlietl by me, from a position as 
nenr as the radiation of heat would permit, exUibiie^l a ixilistanl 
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il*‘c:r¥pilulioii uf Heonueeou.^ iiiJim>r Imtii mul thw. Tlit rtccri- 

mil Inti cm nf this iniitcriiil at tlu'^ Ivotii of ttiu How iiiiala^oua to 
^iizllilar myUTiiil m(jocs t!it kusiiliic* uf Auvcrpie and inifrht 

iML^ily Ih" Uiki^O ftir prcHlm^'ts of viTliml rjeutiniiH. 

'rhr Invii HcIcIh (if ItKXi iit iki«cc)lrec:t=iMc* :in^ rnii^hi'Tird tvilli scnrin* 
<*(»ous blcK'ks pi-erf-nting: forni!^. 'Fho surfoo" is bi'<ikon in 

jHatxw liy iisfan itic*;? due to tliu eNcaiJ*!! of or by 

of liivki bK>keii by conlcjudion iintl overnii'iitNl fiy llie ixintinnonis 
prc.!; 3 rre,ssi of the subjitceul lavji, ami there? are also more ov 

prufoum]. Among the Hurfoce blooksfi alajLiiid globular ina-'^seis with 
c-t>i[k|jaet mist and s£■ofia(^f!ons imorior wliidi Luve often liw.ni ile- 
st-rikal ii^ w hereas ihoy are fnigmeiik of nbl lavas caught up 

by Uif: iilruaiii in the inanner of the bha-k aliove tk^riliut]* 

7'he lavas of April H to W from the liKsures of ("ogmoH followed tlio 
line of gni^jitest s^lopiv They filled ravines and minor depressions 
and fiiniicd, wiiert' the loj)ogri4|jhy permitted, siinill iscfcondary cur¬ 
rents which in jdat^s t^iiiiited, leaving Ijetwc^eu them sinall oases 
of verdnni. Near the source Lite curieiit h very distinct and h Un¬ 
de red by hlEiek-Govered moraines, I1ie edgt^s jbnd froiit of the flow* 
near B*osr‘ol recuse ure fanned of tains, witli a height locally of several 
meters, eiuling abruptly in the midst of vineyards or among the 
hahilntion^ of the i>eople, 

Tlic liehavior of the lava in Llie ctdtivated aitd iiilinbited rti^giDiis 
has Ikvii varied. Roads iioed with walls at right angU^ to the 
giviili^t slojK' havi‘ cut III id the lava has in plaif^cs gone some 
metcH-^ in the tnmsver&i" diliBclioii. Wlww the route was paridlel or 
only sligluly oblique to die direction of the flow the liivii has Hawed 
Iwt’iveeii the w'uils, and rii.iine of the streets of Boseotrecitse are blocked 
by a liigU wall of lava. Tlie railway w ith its cuts and tills has fur¬ 
nished ohstaeles or si>ocinl fadlitjes for the advaiira of the lava, 
KOine of the cuts having Utm tfamph-tedy tilled. At same of the Jills 
it has ponivd over the roail and IhiW'ed In casuitdes down the farther 
slo^jc. In one «ise the lava Hawed under a railway bridge and 
stoppctl just in time to save it frt>iu serious damage. < >ii eixiUng in 
thus railway nit it has fariiieil a sart nf highway with an c\xn surface 
^ame divimeters alH}Vo the iields on eidier side. At metei's from 
the front of this Haw^ llie railway reaehc-s a level surface which hits 
lieivii tniverscnl bv utiother ntmiHcittion of tlie si me How. Tlie two 

•I 

mils at this [mint have snJfenHl a symmctricHl deviatiuu, due to 
expansimu Houses met %'ariouK fati*s, aeiwding to ilieir situation^ 
hsmie being ilcstn>yed. Dtliers were invaded by Liu- lava, wbicli 
found an entraiifie through doors and wiiulaw's facing the niaunLaiii. 
'rhe hiva was siiiHiiently fluid to fill the clinml^eT^ and courts and to 
maid itself there. It is hanUy necessary tg add tliat although the 
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Jfivft was siiflicieiitlv v.m\ uftor ii cliiyii Lo iiesess to the 

houses iho not Hlli'd ^vitli it liad a sulftnatiiij^ tejiij>emliiix\ 

Thp ijf ihi^ lavu for lieat explains why oil tsjiii- 

Iniidible objfTtK were tioL uiiineiliiitch' etin.siiuieiL but I lie 
li(m of the wtHMiwurk priK^oetliHl duwly, roirlritnitiiii^ tlie vnpiirs 
emanating frmii the riiagiiia itself. ThQ ehiiuiieys am! the 
of the gnttersi gave forth much smoke or eum'nt-^ ftf healed air, I'n 
this iiveak conductivity h duo further ihe survival of trees hardly 
carbonis^ed at the bus^c* jiixjlwteil hy a ctiist of la^'u lliat congealed 
rapidly at their ^ajiitact. InvestigiUions may n^veal inteiri^tiiig min- 
riralogiciil iilteratloiis in the houses that have Ijoeii overwhelmed* In 
other instances dovitrifLcatioii of glass and crystalli/^ation t>f wilveiv 
Kiia.% and cop|)cr and the formation of new niinerals have btHiii 
nliscrvi^h and siieh alteratJoiis will have a social iiLtei¥.st in this 
instance from the leiicitic nature of ihe Java. 

All ihe partieiihirs of the of the lava pref^nt a filriking 

analogy to tliose rsf ihe thick tlows iif nuid. Thbi hi easily exphiitied 
by the fact ihfit in iKpth cases thc^^ are the riE^nU of Jliiidity of tlie 
ma^ in mol imu due in the one case to temfKrratnre and in tJiu other 
to the presence of water. 

fiwumy^r rijKNOMr+NA, 

HTK03JIHa.lA» HKFLOHIU^H. 

These presieTit no S|>eriiil point of ititcrest exi't^pt ihcir intensity 
during the night of April 7, in the eoiirsA-^ of wliich the eiiijrtyitig of 
tiie crater by the gieat flow broiiglit them to an end- Tliey furnished 
boinhs and intreons sctjriav a part of which was very light. The 
fonn and stnictiiix? of the material attest the gT*:^at Iluitiity of the 
magma at the time of ejectitm. On niy arrival the^rC de|M3sits were 
c^impkteJy covered by the material of the Vulcaniaii explosions. 

VOIA'AHIAX 

Thesi* in till n^siK'Cls funu the chief interest of Ihe eruption. Their 
elmracleristic traits have aln^ady In^n desirilnal. The enormous 
iHilumns til eluiids devidojH'd to a height of ^fi'vmil tlauisjind meters 
abfjve the crater. Di^nstu gray or black in t^>loi% si-amcd by lightning, 
accompanied by heavy detonations, they were siicccssfidly thrust 
forth, the one into the otber, like pulTs from eucli stroke of a steant 
engine iiiulcr strong pressure; later the ascension was less iniphU 
die er>lu!ims rose niajestically upward, merging jiito one atiother; 
still In I or they mounted slowly, llieti for some miimtcs te:maijLi>^l 
stationary above the cm ter till dispcrsial by llm wiinl. Avalanelies 
of solid mnLc^rial descended from their laisiu hot iii no case ilid tliey 
become sulbcjeiitly dense to assume the Pel^an form. Often in the 
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Jitys fnllsi^vinff iiaiiixystii ivi* \nh<^l liaiii'M wntdiiii^^ (htsHif 

cloiifh. -Stiuliny: tmm iht^ tTEitiM' they iviiitiviuHl tiiutitmU^s an it^ 
tUTec'ting ;it tmn^s a wliii-li, 

itpvier cain^iletfld. It tJA^iTiiud tUnl in ihf^ ii ini‘ni^n?^+ 

in density Mould hjivi.t detenniiicil the f< in mil ion of the PeUVnn 
i-loinls. 

Till? Viilc^iniiiri expliitsloJbi liui'e beeii ik^I only one of tlic most 
implying si>eft!icles of iiiilore, Init Inive- luiJ fiir-midiing results- 
They have foi-iuiHl n otilderdi: tliej Inivt? iiccnnudotetl u[>tm its 
edges ati eikornioiis nniss of tfoliti imiteriiil of nil itiinensioiiSt Ml llvi^ 
{expense of M-hich the dry uViiluntThefs liiti'e !h^ii foriiieil; they liiire 
efiust^il the disaster iil OUiijnno tmd Siin (iiiktsep|M.% and timdly have 
sent iiiUj sjni(f‘ iiiiiitb line dii5t> wltich has cHiveix-il the vojenno with a 
lliiek IrhI, (^inst^l injury to iigrienhnre ihiongliont the region, and 
lieen ti-ansjiurted hy the wind to gnsit dislatires fioiii \^'sliviijh. 

Ftmna/ion fff —Al tlie heginnlng of Ajjril ti small i^one 

hail iMHm laiJLStrnctei] in the oh] iTatei\ exteiKliug ^i*vend melei'^ aiMJve 
its siiinniit. with an altitude of isietei^ ulane leveL Tiie 

Vnlcanian explosions of April t destroyed this small eplieiiierul 
eoiie and disnnintled the siimniit of ihe old tone. Tin? paivixysin of 
April 8 ikiitl the folloiving t^xjdosions jirorluced the prestail crater. 
The operation mus complex ami emhvat.'ed the following slag^^s; 
the ixuiiplete evnenation of tht=^ new magmu. rilling I he txnitrul tnmal 
hy the Strmulitjlijiii ejeesioiLs atul espt'tually hy ihe format ion <if hit- 
ei^iil tkiM's: second^ the shaUeriug of tla^ weiIIs and eiilarginnenl; 
thinho sinking Avhieh i^urried wdth it tlie ivlmte snminit iif tin* nioiin- 
tain; fonrtln the ejinrtion of the greatest part of the eiaiinhling 
materiaL 

One ouinprelientls easily why the explosions wei‘e of the V^iilcaniuis 
tyjx?. The interrufitioii of free eonitiinnicntion with the cxEerior 
brought alanit such n eondition that the exphisions were made in a 
solid ntcdiniiu like that of very vjsi.'ons or exireiuidy eon^^olidated 
lava, though in this etiso the muss to Iki rai*^>d was not eissentiaMy 
new magma Init old tlehriiii. The main fealtires of the ciiUer were 
anniint'fl at the end td the night of April S, during the iioisrse 
of which the printipal sinking i>f the simindt tcMik [dare, hut Ihe 
Vulainiiin explosions conliimed much longer am! emled hy throw iiig 
out of the new' cavity the materinl that parlially olwlrin^led Jl. 

The section of the new crater is almost eirculitr, wtsh dimensioioj 
of l14h hy hdVk ineteis?, Tlie dcptli ]ip|H!afs ti^ 3x^ at least -VK) melers. 
Mdie walls are almost verticah except near Use wlieix^ tlicy 

form a steep talus^ a ml near I lie l>otiom, where they terminate in si 
fnuneh the hottom of xvhidi is partly hidden hy fnmaroU^s. The 
ert'sL ii^ ^hattend, irregular^ and shorp-edgeil* The highest >:U!e h 
on the northwest; the lowest a deep Ttotrh 77 meters lower on the 
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noi'llivHsL TUh luit liM-s ii ljullotii -scvi^nil wide^ wldeb is very 

nmeli sUuiiprHl find ^vbieli avUI proliobly fall intn the irrater. The 
riiininnini Jiiweriiipi^ of I he moiinLniii Ima In^n detPiTnincil to lx? 103 
iiielei^, hut the ditiieiiiiitiiLS fiTtN|tii'iitly the rniler enhiri^iifr 

ihe ex^x^fise of its edges. IMie vertk-dl wsills of tlie oniler pretiieiit 
iidniintli'le seetinns i<liowing tlie itlteniiitiun of of frEigiiientuI 

mnteriaU aslu ami tnva* ini versed li\' vertical or oblique dikes tliat 
eiiui'iiclerl/A? llie in Lens ul iiiiatfiiny of the 

The cniler of is reiiisirkahly like Unit of hiU it±^ dinicn- 

siojis ui^ Tliiit siho bail n noteli on one side which, like tliat of 
the cixter> wus located in line with fissitrcjiL 

The Avide utn] dn'jj crater tliiis formeil is ii true calilern. and the 
[jhenoiiienn of its pnalEictiim have a strong Iseariiig on tlie nicxle of 
fortuiition of this kind of vulcanic miHrlmnisin. It is the riiorc in¬ 
struct ive in that the eruption Is not iin c-vceptioiinl one. Accounts 
of tlu=' L-i-uptioim of UCiL iTTlb l^'K and show ihot 

the same |ihenomenEt have lueen 1‘ejwnttHl with greater or less in¬ 
tensity, They cfmstitiite the cliamcteristic traits of a special type of 
the grt^at Vesijviaii eruj>lioiis. 

The c!ilder!i of ^'esuvins is f^ini pa table to that of the Soufrlere of 
ist. Vincenl and to the cniler of ilonnt Pelw previous to the eriijj- 
tioii of HlO-i. 'rhe V-shafX'd notch, Avhich [daycil so fatal a ifile in 
the destruction of St. l^icrre, is the tspiivalent of that o|>efied in the 
onq^tion of Vesuvius, It i,s notewoitliy to see tliis feaLnrCj caused by 
the existence of Jissuits traversing the cone. itself in ditfer- 

ctiL volcanoes. 

/>/*g w?vj‘/tfin:Ae#.^Wit!i the cxircption of the luiiterial that fell 
ti[x>ii OttajurKr and its surroundings, the products of eni|ition niher 
than the fine dust litiA'c lx*en thrown but n short ilistance. The sidt=»s 
of die cm ter hivve Wn eoA^ered scA^eral inoters tliirk with ]i IxsJ of 
blocks of eiU up to iiieA’^oral meters in diameter, minute fmgiucnts. 
and tine dust. I'lic dry in'tiiam^liqs haA''e Ihn?!! |>rodins^d either by 
dirext ejection of material from the cMler or by the loosening of 
niatcriul alreaily at?ciimuhttcd on the slupi-Hs^ anil the laltci' mot hod 
has iipiniiemly pn^doiniiiant. In (he n3o,st active jdun^e ava- 

landau could l>e ,six?n to detach thejnselvi*s fnnn the siiinmit^ but it 
was ifiqsjHsible to observe llicir jHiint of ih'^partuiv. 

The avalanches roll iilong the siirfiice^ fidlowcd by ii tniin of light 
dust* Hml are cir-^ily dislinguisliuble from the deiis^LS clear-cut J-ekVaii 
clonds„ which ex|>and verTii'jally in the course of their dtiwEiwanl 
lirogrcss. The inechajiLsm nf the avalanches is ciisily iindemtocKh 
^rhe protile of the cone is irriiguhir, the s1o|m' iiicrinis'ing at a short 
dii;tai]c .>0 from the sinuniit. It at this level llnil the hMisciiing of 
iiiatcriial takes phns% ihther by a disturlxtnw uf ei|uiiiliriiiin or by 
earth luoveiiients catised the explosions iir by the shock of iioJid 
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Foot of a Sah banco ano EHtjoEO bv a Myo Torrent. 
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materials The nmlerinl oin'e cnlvaiAOi.^ wiili fi^ci?oJ- 

enue<l volot'itv- 

Tlie slo[M‘s havi^ been tleeply fumjwed by tlicni* ami in fllaccs iho 

fiirrEJWsi nr ^ IjarniiiL-os *" possess a ri-^ihirity of fni-m* Iwing 

{Y|iia[ly Am\ S4v|>anilecl liy Hlnirp-e^lged tnliiH They 

serve tit explain siiniljtr forms nf iiiher voli jiiioes* 

The avalantlies have built iiji bru*>'ias wj|h a in-re^t ehaotic striu:- 
tune, identical not only with those of the Antilles* but with iradutie 
and niidcsitie breccias of the cchtml massif of France. The fur- 
rovYS Ijave outlined the drainaf^\ tmcl the iiiiid flows liaee uceented 
and mudified their struct lln^ The dry avalanches were not conHned 
to this eriijilioji. hut have been noted by obiter vers at many previoTis 
eruptions. 

PftHhtl f?/ Olt^jitno ifnft Si^n —On die nijrhi 

of .\pril 7* at itijoiil T2JUI u. ni** n HlHiwer of lapilli* nccoTupanietl by 
intense electidcwl pbeiiomcmu <'ornmema‘d in tlie sin^a nortlicast of 
the iiioijntaiiu The fall locreast'tl and liistial until 4 a. im Wintlows 
were broken^ mid the Upilli acciimulatiNl on the roofs until these 
wei'C crushed, killin;r many who had lieeri ijnal.de to flw or tliose who, 
as at JSan Oiusepj>t% tmd taken n+fM^* In u ehureh. All the victims, 
about 2tX). lost their lives in ihis way. The lapilli at the time of 
falling were cohL The <)uantlty of iiiutcrlal at Ottajann nvonigeil 
7 meters deep; in pJiu*cs it jivas thicker. The thiekness diminished 
tow'ainl the ed^^ (if the area and iiuT^aised toward the mountain^ 
The tine dust ivhieli fiillnwcil the f|:rciit jjoruxysm rovrriMj die lapiJU 
wit 1 1 a n inform Iwd siwerid tent i meters thick. 

Ttn* nvcni|^ dimension^ ^*f the projectilesi ranged from tlu>se of a 
hazelnut to thoc-e of a walnut, imd semie pieces w'cn.'^ li> to 20 ceuti- 
nieters in dinjueter. They cxuisisted of blneb or reddish scoria^ rather 
ligiit, but iiccoiupariied hy mignliLr fnigiiicrits of denser nx^ks of 
various nature^ including micicnt lavas and metamorphic nx?ks. The 
mincrulogic-fil and cliemu-al study of this material idmvvs that, apart 
fmm IX small auiOTiiLl of kpilli rcbiiiig on the snrfact! and due la the 
StiNjiidicjlian explosions, the greatetsd port of djc material has a dilfer- 
ent cmu|Hj>:itjoli fnaii that of the rci'ent lava and Ls the product of 
the Vbilconian explosions, wdiicli have caught up the ancieni debris of 
tbi^ volcano. This eonciiisiori coiiforiiiiJ with the facts that they 
arrived coM aiul that the ejertions changed their nature at midnight 
l>y l?ecoming completely thu'k^ 

The fall lit tHlajanoT a kilonieters from the mountain, wasgrtuUer 
than at the ohservatory^ only Ltlwiut half I hat distance. The wind 
w<MiId 1 h- iijial.de to trunsiiort course material to such a diid^tiei', and 
the dim^tifin of the ejerLion instead of Udng vertical must have Ih^cu 
timrE‘ nr horiscontal. The history of Vesuvius show's that erii[i- 
tioiji: have taken place Sti greatly inclined or horizontal directjonfi^ 
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aiitl liki^ iiihtrilititif}ii iif ihi* tiixiU-ritil llj»l l*iitii|Hni idtliruli^ nn 

<TnptinTS of lUh oliiirsiHpr. 

FiiJi f>f —^*lli^ iiiHtuk*^^ iili fiiir |>rt»iiticrls of cjt^ctiutu In the 

Stronil^wlitui Uii>se prrwiin-ts nif j^ort iritis of tin* nr^v 

llirown out ill B liion? or less Hiiul i^iiiiitioii. TIjev urc disiortwl 
iIro|)« of or jscoriji of niiniiti^ diiEki-nsiioiLs bi^okro oiiil worn by 
frjclioiu 1’liis tyiw lio.s [jbyo^l ouly u sjoall part iit the 
of utL eniptJoju and the itepusits jirr LTivertKl by the pro^liicts of the 
VuleanluJj e-tplfj^ionii« which sire n^rriiio^-d of fnipiieritis 4>f solid 
rtK-k, broken by the explciwionw* smiJ hsire it <“timplex <>rig:iri siiiil roiii- 
jKisitioii. The cosine, a.s]|-Iike« hoc ^lod which feJl at Xoidcs in ihe 
oiglU of April 4^ wais I>lae7k« nod ojjs oc>iopo><?d of oiiinite frngoicnl!? 
rich in g'liuss, the ii^aiilt uf Lt ie; ile^t i'eicI hm of the smoll interior cone* 
It vvirsE tbri'cfu're foimpil of tlie new nnij^oii ihrowii out by Strom- 
iKjliJin pxjiloHion ti sliort time l>efure ihe miiin uetivity. But the fine 
diiM uf thi^ following diiys r^^ukpd fi'Enii I lie I rilunttiuii of old joickJ- 
ticts uf eni|>tiun utid vms foniietl in the process of emptying the 
eratpr by Xhik^niEiii cx[dustons. This in uteri ah t'onsLst itifr qt of 
liirgt» hliH^ks* Ijipilli, iiOil KJinill Im-Eitne ^mdunlly finer 

tlii^otsi^h ihr rc^jK'fded Iritorntiun reeeivri] hy fEillitij^" bark into llie 
rniter to U* reejerteil. 

The rucks ihus reditted to (me dust were of varied liEitni-e mu! Juid 
iitifler^^one met aim or] >h ism eiikI ileerjiii|ausitir>m 44 ie ronipusition hiiM 
nut reiimitieil luiLsLEint like that of the Stn>mlK)lStin ujeetions^ t>ein|^ 
more like Ihnt of tlie sruriai of t hiujaiio than Ihsit of the new magma. 
The following ainadvMiH of niaterisil roUerlecl ot the edgi* of llie crater 
illnsti'iitcM Lliiri : 
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The line ash^ thl^algla iransi|:ii Kail ion hy wind^ imdergws n elnsisifi 
aimirEling Uj of gniin and density* It innges in (joloi- 
froni gmyisili white lo ro^e. The Iftller tint iTsnIts from oxidao 
tion uf the ferrughioiis iiiinenibi^ and cun prcjducecl afliir the falb 
T}ic .same fact was not Urea hie on .Mont lViee> I'lae ush^ nt 
a dazifling white^ lieeiimc oie the following day a nnlilish tirii that 
dee|HiiLijd raindly. The wiiite e^lor uf the ^h^'tnAdsin a-^hj furineil 
from dark nx^ks^ Is explained by Ihc titlc[n^^ uf the (nttlirlest The 
sli>tHW5 txiveretl l>y this white dii-st pix^'iit an ait>|HTt of snow fiekb, 
TJie mirfaci* of this loubik iwaterial warn (it's! inorleleii liy the wind 
like snud duiiwi; then it btgau to yield to gravity and absorbed 
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moist I im iitid bei- iiiiio iiumoIjiUs ii i kil mtshm Ertx^tmliir 

liiK^ of liimiiiEition. Ttu^ neium uf raiiifl amjmptkuyiiijr oi^ 

iiiimiKruitdy following ihp fii]l gnimslmion. No gniimk'^ 

lilxscTVi'd, liowevor, Ungc phi sudi as ari' t^fpimnicm in Illy 
Aritill<is and also in iisli IhhJs nf P{an[>eii. Tliy y(mdili«n.s tni^i 
favorable to tlio prothjotioii of ihi.s slriiriitre are iinenews of ^hui anid 
a sueeession nf slioweiHiJ inskiiHrioal tn souk tlie malorioL The tinit 
tonJilion is illnslnileit at roiii|xHi, wlioi!^^ the jds^iiteH are foiinil 
only in lUe Up|jer and finest ]sarl of ii Imh!. ^Vhen tlie predjiitation 
is gri^iit al the timo of an ash fall, a luud is proilneeil wliioli ran unite 
iiitn small globules Va^foty mudiiiig tlie gi'oiind. 

Tlie distribution of the ash lieing delerinined by die wind is ver_v 
irregular in llie Veistivinn area. On the other ImtuL in die I'ropies* 
where tr^de wintls prevail, the tIissymmHry of Ihese deposits, with 
refeix^nec to their !:^>nrrL% is ti chanieleristir feattm*. d lie diiekne^s 
of the deposit ranged from Z centinieters at Xaples to inaitiinelers 
at the Imisi- i>f the vukano. Ttn^ pnitioii that I'earhei^ the higher 
legioris of the aluiospUere was transjHwted far tK^yciiid die IioiumIs nf 
Itals\ 

On the Hanks of the volcano, and particularly near (he cinten the 
ash has omtribiited to the forniiitioii nf Just sjMints, Huriiig idwive and 
teniunarnig at the siirfaet* in a niiiTiiiv sEein. fliey had a very rajiid 
Juratory inoveinent ami a slmr movement hitenilly. 

The tine ash whieh eoi'ereil the vegetation s^'emed at lii'st to deHmy 
Jill things^ lait the lanLs of the Anties lietng still eloiWil the ilestnietion 
was less than was exjMaricil, Eiml at the Li^giniiing of May the i^taintry 
was again luxuriantly "ix-ein Tlie tluating fauna in (hr Bay of 
Xaples is reported to have stiffered niiidt liy the eruption and ixlm 
f^ume of the pninial life al thy l>iat<im of the bay\ 

An observaLioii was made — intenvting Ui patmntnlogisU stiuhdiig 
prnhleinalic nrgaiiisnt}i^—itmcerning animal trails. At die Ix^ginning 
of the eritlotion where the asti was light aial tinemiipacted inimeriius 
and varied traik were lo l>e seen luady by liKimls, small snakcHf^ and 
rnlen]Hvra* At the enil of die traik made' hy the last-nannnl* the 
anlimil itstdf itmid of ton found still living or oiitunilieil in the ash. 

II. I'kjMAKOLKs ano T*noni"f“rs or hho rnox^ 

II MAIEol.J^IS. 

Pr^'vimis eruptions of Vesuvius have playod nn imi^wtaiit part in 
tlu^ acrpusitioii of definite knowledge regarding voleanie fuinaniles, 

Foiifjiie liius shown that the ehemical rom posit ion of a fumnrule is 
(essentially a fanrtion of its tem|it‘riitiire. 1'he fumaroles of higli 
teiu|K-iniiire spring aniy from flowing lava and furnish white subli¬ 
mates of tlie alkaline chlorides, associated at times on Vesuvius with 


336 


THE EtttrpTTOX OF VESUVIUS IN APRtU l^- 


(loppor oxidi" ( UMi«ri(<>). ’'flim' fuiiuinilps nri? iK^iitnil ho f«r fis thov 
iiro iviiliv ’^Vlien tht? U™pcrHtUn? ]K^mntii thi^ iippcurfUMn^ iif 

wultT vjipor, \\wy ueisl (liydiTK^hl«ri<* mUh snlplnirqiis 

ndd): thdr jiiilplimntc'-s nrr thcti ctiloml yellim, rviL m* gm*ii by 
ihHallif^ t^hlcpriiU*^ uihI ^ulpliutes. IjukT ifitiii'! fiiiEJiiiL'ulei^ ivitlh 
uiiiijirpniiiiii cfilorkk-: tb^ii those ttiAi'nrterix 4 'il by de|»sil> r^f siilplnir^ 
with fjusetJiisT |>ixxlucLs rieh in hydropMi sulj>hide: imi\ of id I luv 
the fumurole!! eontuiTiiu^ curbim+tted hyrirogtiii and curlvoriic aidiL 

It is Mi'idl niidvi^tooil that ihcire liivj^ipn^ ujv ^anc^idiol ariiiinirily 
(*stiibli=iluH] mid tliHt tht' produetai of one fmjueiitly iruiis- 

fomu^I by the of the ly[>e that follows^ It has apparently 

well i^taiblkheil by PaJiiderl tliat att Vesuvius cu|m>ijs ehloriile 
nf tlie acid fumaivdes results from the attack of the hydriKdiloric m td 
of tile cooler tyjio upon ihe tenorite of the dry" fumarokst that 
hematite oiu.^e fcirjued can Im^ cUniiged into ferroii-s chlfiride; thal 
calcimii suiplinte^ cutiimon in the lower tyjx!«, can form at the exi>fiUKe 
of ttie calcium cliloride. 

Finally, k^ide the pmdncis of sohlitnation brought from a ^i^ater 
or le^w depths uji‘ others resollin;^ from the attack upon tlie walls of 
the funiaiT>ks by acid vajHars- Tliis is common in the fumanib's with 
chlorides and sulphates tti which minerals are foniied m a tempcni- 
lure Ipeicnv that deinaiadeal hy the true siiblinnitrs^ 

Ijivns in rontap't witli fitmaroles (if hi^h temperainrr iirt litrikitigly 
fivslu whei-eas the same rcpcks aire profoimJlv altered when ex|>oset| 
lo the sjiiiie vajmi^ at a ti'iii|ie rat lire low’ enon^h to permit the con- 
dejisiitiojj of water vapors. 

Fli^AKlLKri or THE UVa. 

1 wns tmaljik to observe the dry fiimaroks in action♦ hyt their 
trai'e was found at IhistNPtriHrase us white^ gnwiv, or yeUuwisli c^ni- 
fTetiotLs ser^nng as a ^up|Mjrt for the crystalli7x^1 aiiiiiioidiictL chloride. 
These' conct*elinns cimlaiiied also a krj^' of the chlorides 

of ]iotassiiim and soLlium, in .Hojue with u little iron and idii- 

n kill urn airid traces of leail und cop|>er. 

The true acid fynuiroli^, rich in ferrous chloride^ are only foiiml 
tfjward the soyrre of die flows titid, as I shall show further on. they 
apparendy mark the place from which the hivii kniiecb This is 
^eiieratly true of Vesuvius exi'cpt in the greatest flows* Ihonalilc, 
uko rL'Sulting friiin the mtetion at a high temj>erature of water vapor 
ii[>iak fiUToys chloride^ is randy found in tin? tlovi^* but is etiuinion 
at their points of ejiiergeiiec and in the crater. 

The fumandes at a tciiipemtun> \wUm- 400^ C., with a wwik acid 
rcHicliotij are very abundant in the terminal portions of the How of 
Ifay a* They furnish magnifit'ent gecHles c!4>iitainiiig crystals of 
ammonium chloride, generally colorless, but in some cases wdth a 
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VffUowi^ili tint frt'tii fiTi'fUis chkiriilti i»r urf^iiiic iiriMliirts. A 
furt is iIh’ pri?soin:fl itf lluorific in llio siiliniiir* Onlv n snmll niiifiiitit 
(if IVliter vii|Hjr mine frnni I lie fuinurwlif". but lifter ineli sliuwer 
ulmndiiiil vajKirs (if niijH^Hieiiil nrigiii vvert: fuuiiii. Tliesi* fuinnrolcii 
l«*mme less »lMnnliiiit ttuvurd the tioiii'tv, Init were nmnerdits in the 
region where the liivii hiiving left ihi; mieient Hows iwen-d tlie eiil- 
livjiled repoiis. All hough n fuirl of I hi! iiiiintiHiiuiii eldoride is of 
thwp origin, it is prohnhle lliiit the slow eonihiHtioii of orgiiliiL' tiitUter 
luis phiyed some pun in its prcHhietioii. The niiiierat wiis found to 
form cotitimious eriist-; iiloiig the will Is of houses in Koseot recuse 
hiirh'd liv the luvii, in wliieli orgtinh; comhiisliuii was in prognewi. 
A few days after the lava stopped flow tug, a road was laid out over 
I hi! Hurfiiee. The lava was still wiinii. iitul in plot.'cs the niiiuiotiiuin 
ehloride erystuHiMsI lietween I he frugiiients whieh foniied the road- 
lied* It was ii slniiigi' spt'vtHvle to see the erowd of jH'ople irnvTrsiiig 
the steaming hivn, still incandescent some deeimelers from I he 
snrfais*. 

SnhUmations of sulphur iwcur in limited (pianlity at Itoscoliiicuse, 
It foniis small orthorhiiiiihic octnlieijmiis, or ii nieltefl glnw?, at the 
nriliee of the liydrngi'ii sulphide fniiiiiroles. the temiicralure of 
whicli innst have Wti approximately 100®. mid at the uhmI slightly 
iiliove 118“ t’. 

itv TIIK A?(t> nr THK r^ilATliJt. 

At thcr origin of tlu' tlnws (hill s^taiiecl from thi^ iis.siin?^t finind 
fit aji Ell 111 u lie i>f t^()(> nvetf'i's xhvrv wen? rn?vasjK2?i nf or lo^ 

ili^[)lh^ ilill vory warm at llio tini*? of my ol^^^ervIlt^on:^. An iii'id 
Wilier vjifxiir was ^fiven off* and iht* of the h^tsnrps were 

with chloi'idi.^^* unEiihly ferrous chlni'iile^ wrrc! evi¬ 
dently arid of deep ori^iiL The Hiiiiie Ls trite of tVie iium\ 

;it‘tlve fnniai'ole*i on the slopes Indow the Jtoloti of the enttci% their 
temjiemtnre ladiip moHtly higher lliaii 400 "^. The Ijydrodiinrie imd 
Hiil|>hiiroiis vapiirs weiie siitTiKiiting, the aiatiiig nf eliInride was 
iiiijuli thieker than in the pnxxiltng and then? was a delifpii?s<'eiit 
mass of chlnKdes of imn, [Ktiassintn. inagiieiiium. enleiimi^ eU% Thera 
were alirtf> erystals nf i^lgar aud of sitlphur in the ewler parts. 

I exaiEiined in any s|>eeimeiis itdIiH:tetl in the vicinity of the cono 
in -Inly. Thei^ ai'e fH^vend cnvertKl hy small cubes of galena. 
iinu^ Ltltnie+ i«>mctimc-s nesting upon pyrilCt or impjjpiling iH-tahe- 
drnns of iiiagneiitc wml laiuellic nf hematite. The ciil^eti have often 
the hopiH^r form, like thoe^i^ ei'eatcd l?y sublimatiiju in Jnetiilinrgica! 
o[ienitinns, ll bi the Br^l time that lead Kidphhlc has ip|>servei.l 
ill a fiiiniiTolc of Mnimt Vesu viiisiw and it was iliniblless formed hy ihe 
reiii-lion nf hydrogen sulphide npon the diloridr of lead, known 
for a long time in thii^ volcano. 
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Altlioui^li it WHS nol jHTssibU^ Uj iiiiikf nlisi^rviitinns tlii' <lry 

fiiiniirnlcK of t!ii^ I Viii%H'! ftiiiiiii in tlie 

iniprirtEknl jniUeniil torn froiii tlir deo|> pnm of llie oniter. A 
Ulot'k gvKHlesi of colorU^ Jiml limpkl nr I.iIiiikIj uml oiiuIp.h^ 

|H>tassifciTii olil4>ri(lL» (sylvite)* criiU'is of wliidi iirr oftrii more 
llism 2 ifivMiUi-'trrs in iliiiriirler. Tn ,401110 {hv sj'ivllo \s cov- 

orrkl %vit]i ervslEilt^ cif t-lkloriiiiv A. him lihown (liHt 

p 

tim piin^ rhkirkle of stHliiiin i,4 r.vtmnoly t»n Vt^iivin^* hikI Unit 
it is 111 ways iu>oom]iiiiiim1 bv [>otflssiijin t'liloridt'. whh*h is gone hilly 

pnHlomiiiinvL I'p to iln? ihno* iiowovor^ those iiithemls liuve 

iR'i^Ti foiirni on Vosirviii.s only ns iiicTiistJiiic^ns, stnhirtites, unit more 
niroly as small orysUils, Never till now Inivo crystah ol>serveil 
so coin|aii'iil>lv ill sr/x* and iHO'foftiofi to those of .Stassfnrtlu whM\ 
aeiv foniieil under eiilmdy ilifh^mil roiulitioiis. TIk 5 trrystiils of 
,suiliiiin eliluride do not ruDliiJti polasli^ the sylvjle ijoiilaiiis 
|a*r vent of soiliiim rhlorido, existing donhEle^ ns nn iinpurity^ 
Ik'imiiiso the index of ri*fruetioii is rxnrtly ihnt for ponr sylvite. 1 
have foiiiut ulso crystals of ei nrw iiiinei^d^ just ilesiTiU'd by John¬ 
ston LEivi,s—a rlilf>riilr of fxilnsli and nisiripiin^* with 11 little .mwlii 
(diloroimtn^nnokiihivK Thei\? i-s, fml her. n snmll amount of inng- 
nesinm nn^l ealvimn ehloridi;^ am] niirlrternithcx] snlphiiteH^ 'rfie 
bhK'h impn^^nateil 4vlth iJiirse suits iso fh^Ji vesienhir leiirotephrite^ 
IInd theie is no iloiila but tlnit the eliloridi^ w'eri^ fariueiJ by subli- 
motion. A lunntile ipninlit^' of inunpmcst" ehloride ack-fijiipanip-s 
a I ko line elihirides, 11 le ^j™t sii^e of ihe erysliils shenvs Liiey wem 
formed at u Ui^rh tem|>erulure, fiw from disturbatiee. 

SECOXEPAltV POUAlDQlJ^S. 

TIkw prodtiets emittixl by a biVEi ttow are determined l\v the 
ilri'reasirig leiiijH'nilnro of the mn^iia in the eoiirse of viiolin^, anil 
lire iiinstitiieikts of llie fluid tiiLij^mn ul the time of its ejertiom 

If SI liiiiiLeil [>r>rtiuTi of ina^ma is violently ex[H‘l|ed imstesid of 
heing Fpiielly pound onr. it efadrt ipiiekly and loses at oiire id I the 
volsilile pmiluris whieh do not reiuaiii imprisoneil. Urnler i^onditiofi.H 
of slow co(i|iii|r;, however, fni^nental lava may lieimve like the itm- 
liiiLious mrk of ti lU>w, the nature of the prodnets vif einamition 
limited mily by the teni|wniliire at the lime <if ejivtiniu Ureeeias 
acrimiiiiateil in a sliurt time, like ih<isi^ of Moiinl IVIih*, Eilfer the Inist 
eiOiilitions for the slow eooHti^ of 11 new ma^iiia traiispurted t<i a 
1’hey wen* formetl of roiirse and line imitorisil of [soor 
roiidiiHivil}' fur heat, and eontuined some ldiH:ks of high lemjji'nitim‘. 
The ndease of volatile prod wets* low ami tniinjidl when i\w rtMiling 
Ilf the hreicia was nndistiirlicd. rapid ami violent when it was 
Uiisteiied by rain watei^ rlclonilined the picHluctiun uf fumarolvij, Erst 
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snittcrprj ^wi-ally nvor \\w >iirfrtre nnfl tin?n hM’iili?;erI at mifiiii 
|ioiuts. I these fiiiituixi'les, of Kiiperfkiul or%in^ seo- 

undaiy fiiitiii roles. 

The iiiwluetioii of in lliis eritplioii of loiiit up 

in the ilry way* stH»rnoil to otTor fa%^ursiblc coiidiliuiL^ fiir llieir forma¬ 
tion* Init iu no ease was the tiaii|H'nitan^ huflieJeiOly lil^h to i^rocliice 
inie sei'finHnry fnmarfjlt^^:. This frtjiii their orijiinj they 

wen* not foniird fnun the new‘ imt’nna, hut from the il^bris of tlie 
t-ratef* The aimti dance of a I kali tie chloride^ rontaiiLerJ in the hhioks 
of tlie l>reeria iriiJieates that if tlie temiXTatiii'e had ixX‘ii fairorableT 
products of sectuidary futnaroles would have J>ev..i abundant. 

KSflAI^TJOJiS, 

Tile end of the griait eruptions of Vesmins is t^eiiemny sif^nilizi'il 
by I ha ndease of much nirlwnic ari<l and rither e:^balal ionS;, w hich 
ka^roiiir s|HH*ia|Iy ahiimbut in the lower parts of tlie inoimtain in 
i^ves^ wells, and ipiarrim These are sometinies of fiital effect, and 
onliiiarily are injiirinns to ve^^tatiom 'riiey made thoir aptjearance 
at the end of the erupthm, but not till I had left Italy. The presence 
of asphyviatin^ tliinn^ the eruption was noted at the ol>sen'a- 
tory^ which atone time was Invade^] by them. 

imtl^K OllKSiJWKNA. 

KAirrii iinvk^iiisTHL 

Tln-ouphrmt the ecuplton violent eartli movenients shook the cone, 
am] W'ei^* fi-lt at times thriiii|.dL imich of the Vesnrian rt'^ion* They 
wore jjartUTtlarly violent during the nigiii of April 7, the Siusniolo^- 
scal jnstnimeiits at the oljservatory iHaii" ^’■atly agitated tlirun^hont 
(his ppriraL Tliesi* nuivciiients <1errpnscct gradually lowanl the emi 
of April ami it is very protKihle, as in llie of Mont Folce, tliat 
vibrations of the attmi^|diere cmisetl by the preat explosions have 
pla 3 ’eil sc^nie part in the di^truction of builrlinj^r^. The ol>servations 
of ihiraLta and Mt^rralli shmv tluil a lernporary elevation of the coast 
was pitalneed la^lwetai Thirties and A^ico Kqiiensc* 

ixKCTiiir riri^'OMESfA. 

The roinmns of vapor and solid material ejected by the A^uleooiaii 
exjjkisions produtH^d electric jdienoniena of IntetLsity, They 

k*gun on April -Laud wen*especially devclapeil in ihe idj^Jit of April 
S, hut decreasetl gradually fmiii that time. Though thei^ were notable 
Ilf) to the 13th. G. di Faola ihsrrtlxfS the splendid sight which ih^ay 
presented. The eiioniitJiLs coin tuns, rising frmn the crater with a 
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ileufi’iititg ijoiiiul, ii network of iiKv^mU lightiiin^rn. some 

vig'Aafft mirl !-rinni! In i!r* form of iri>riicn(Juiiis iipen pro- 
Uuif'wl from the siiiiiiuit of Monte Somiim to that of Vesuvius. Tlie 
obHnrvntions of Paolfl eoiiilnii thoiR‘ of Piilmicri. 'I’he electrit; 
{luteiitiiif of tlie itsji ihiit falls is ithvays ne^pitive, wbcrwi!^ tliiit of the 
venter x'n|ior tm the way to euiuleitsatioii, which rLscS| itt positive. 
The prcHliielioii of li^'htiiin|w in the vapor emit let) from I lie crater 
impiks u ttipiil ascent; (hat is to say, a jrreul violence of explosion 
untl abiiitiijiiil suliil iiiiiterialh TJiia la why the electrio pitenoincna 
eeasi.' willi the puroxysmal iwriotl, although the density of iJic doiuls 
reinains great for ilnys. 


TJIK JitfO TtUUlENm 

Tlic customary epilogue of coleutuc tTuplions of Vesuvius con¬ 
sists ill fhe foriiuitioii of mini torrents, Ihe hi%e il aqim iijul ** lavT! 
ill tango " of tills volcano knitg cclehnitef). The rcivnt eruption has 
fumy Its) mudi material for delaileil sliitly hy il.e liM-ntizution of 
the eiedva pr.Hliicts—ihick la-tis of liipilli*in‘the northeast sea-tor. 
the hrerciji ivitit tstarsi- rTuistiluenls fornieil in the dry way ti|HJh tlie 
cone ami carrieil down liy avahmehes, uni] tlie fine diisf seattei-cd 
on I hi- vf^hiirio* 

The iiuH-hanisni of the prmiueti.. nniil torrents in the coiir^- nf 

ail eruptinTi is niil rninpliniteil. Tli« loosi> iiniteria) fiv^ldy eiccitsl, 
always moTi? or less [wrous, jilworhs the min water from tlii< Hhowcru 
of the iipiH-r slotR-s. I f these um very intent. «s was ihe case in tim 
Antilles, a torrent can form iuimediati-ly; hut on Vesuvius, in tho 
Hmt days of the eriJ|itioii, the niinfall was localixeil. intonmltcnr, 
ami slight, ami imbibition took [ihitt- gmcJnally. IVJien it had pj»- 
ivedial sufficiently fur, tlie entire mass t-omitienm1 to move ujron llio 
eloiA-s as a iliick nitid, which mivniieeil rapitllv down the valleys, 
eroding and lrmis]wrtitig niucli ninterial. TliV mud lava finiiily 
tvawKl to flow ami hy its cousolidiiliun formal a conglmmTUte with 
a chaotic struct urc. The most simple ease is realized when the rpiim- 
titj of rain is not great, but if the mitifall continues iheir couite u 
more liquid Hooil. which ertnles the nimj that has gone before, cuts 
into tlie imderlyitig ninterial, mid dejayts on the lower j>arts of iJic 
mountain sediments witli torrential stratification. 

The mml lava on the nortiieust side of the nioumain consisted of 
rather even-graintHl JapiJIi nfilted by fine mud. The finw wi-upying 
the lied of the torretit of Oltfijmin, on Uatmimg dry. formed a hinck 
mass (i meters wide by O.rii meter thick at (lie from enii. Tlie siirfare 
was eoveriNj with cunceufrk wrinkles like those of viscous lava and 
longitudinal furrows, indicating the ilifrerent leveU of the stremii. 
It bore 11 remarkable iX’Semhlaiice to true lava Ihiws. Un dni'lng. the 
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yiirfiw" l)ecanK> eoveml rt white iioaliiig of iilkiiliiiL- dilnriife 
niid sulphates tbiit iinjTJvgiiiUerl all the erupted |jri>rliiri>+ Stuiie davs 
Inter, on amount of the ijersisftent mi lit?, the erosive peiiod was 
inuogurattih with its dissi,slrous t1iK>ds. 

The phenomena that 1 have ssceti in the pr<>Jiictlotted iiueniiJ^- 
tiire of I he chaotic foriJiations. acrcii mi dated in the drv way hy ava- 
Iftnchesn, with those pi-oduced ut their eX]jense under the inflneiiee of 
water, iiiai the aiiaiugy of strudnrr |ireS4*nted by them after dtring 
and settling, are of gnmi ins port aiU'e for geologists who have to 
dec:ipher the structure of e^vtinet vuk-aiioes, like those of Auvergne. 
They explain the difRcnIties of iiiterpmolion^ often inexplicable, that 
one encounters iii the study of breccias and conglonierates of irachytic 
Ltnd andesitic origin. 


TH£: PHOOL'CTS OF KRUFTION* 

The massif of VcLsuvins, comprising itonte !>ominn nod Yestivitjs, 
preseiil^ variniJoha from the jjelrographic viewpiiint, hut all 

the nw'ks have n family likeness. Hiey are nil very potossic and 
either eontiiin lendte or have a cumposition |K>tenlinlly leucitic. 

The petrogniphic diarflcter of ilonte Somma h more cnniplex than 
that of Vijsuviiis^ Ikh^usc il ciuitains not only Uasic rocks with leueite 
and the? leucotcpiiriles, whicli form dikes and [IowSh. Imt also ty[>es 
of white add rock^^* which form thick Iseds of tuffs and biweiaB. 
Vesuvius, on the other hantl, luix U^^n hnill ujj by an iiccuniulation of 
scoriae, ashes, flows^ ami dikes Udonging only to Jeiicutephrites, 
which, according to the eniptinns* present further variations still 
imperfectly studiecL Inhere aie differeiit fncieii de|M*nding iij>on the 
greater or less abundunertt of phenocryirts of the predominant mi fl¬ 
ora Is—leucite. aiigite, olivine. 

1 shall take up successively the new magma thrown out as Strom- 
boHan explosions and poured nut as Howa, and then the old debriif?, 
w hich constitutes the predominant materhil expelled by the Vulcmiiau 
explosions, 

]?5t:w uacma. 

Tlie \av^ |iu[^ u graybh-blitck ground mass, with iiither abundant 
plietiocrv'sls vf leucite ami aiigite some milliTneters in diameter. It 
wm lairticutnrly Inlen^ting Xtt iletermiue if. in the wurse of the 
eruption, thn-c w as any cheiiiicjil change resulting fn>m ilifferentia- 
lion betiveeti the iip|rt^r part of the ningma. as e.xhibited in tlie Strom- 
Ixilian explojiions fit the beginning of the eniption* and the portion 
pouixKl out hst cjf ttlL The following analyses show there has l^een 
no systematic varjtition and that tlie magma has kept a remnikably 
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iihifiirtii ininiiKfe^itinii, Ai>iilv>«s of iiinif iiiiin^ruiib eSHiupIt^ n'milii 
[•litw [ji’rbflfvs ^»ti‘nltT (nRVrHiii'cw, 
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A. Ik^Frlfl fli l!bf^ rriiinl'ljnn rci]|ij llilli'icmH tb+r 

ixrry. 

Ip. Mth i.if April JS ii«ar ttn* iTtM:Pi|arj 'I'orr^ AfiCiiJEiilAtdi., 

Vi I^ATfl idm. AnAlfftlR thy IViM4b1nj:t(iri 
D. I ATM. {jf 1^12^. AnuJjrili hf Wflibltiirlbb. 

This cDTHpottition is clmruetoristic i>f the \\>.'niviiijj kvuK, mul is 
pnrticiiliirlv rc>in)irkul>lc for tlio lii^li ttf |MitjtK.sitii]L These 

nicks Ijelong' to (he tyiie Vfsuvase (II of ihe (]mmlitiitive 

cliixsilicniioii, end (lie ojilei’ mrlts of ,Sonin in diiler from the recent 
Inviis |jy less potiisli iiinl ii siiuiller I'litio of KA>; Nu.fh 

J hiive followed the devekuntii-nt of ['lystfllliKntion hy com pining 
forms of (‘ooUiig ii«t 5 nrul less mpid. Tlie scoria? of the IS l pom hoik ii 
explosions are very rich in bntwn frliins. the ii(MHc:iineu iinnl.VKeil 
1a‘inp fragile [iiiil cniinhling etLsily mitli?p iircssure of the Hi'ig-vp. 
Aiiothcr specimen nillwted al the fissura of 1^00 iiietepH nltiUKle is, 
on tlie contrary, very ncsistniit. Tlie scorin? contain in theii- glns^ 
large erystnls of augile, leiidte, titunoniagiietite, u sinnll proportion 
of basic plugioelose, with n little aputiti^ and ulivitie. Thera ore fifw 
or no mierolites of ffltlspur. but those of ntigite arc nlmndmit. The 
nippinal iitnl iPanf|iiil process of cry.slaIJii-jitipm wns interrupted, a ltd 
cooling was so rapid thiit ctTptnls weif tint devclojwfi, 

A foi ni of ('oiusoUdiition less rapid is otist'i-vjihlc on the* front and 
sipon till- snia-rficinl pnrts of the IbwH. Hie rock .still eoiitnina miiuli 
hrown glass niid il contains the same pheiKHTVstu as the .scoria- but 
tliey appear more nlnmdant, ami hiotite is not as rare a-t a phetio- 
C-^sfit, I'here U abi n larg.? amount of iiiirirdilic leudte. atitrite, and 

The inost crvstnlline tyiie Is found in ihc int.-rior of hirim blocks 
broken liy contraction friuii the .nrfaeu of the {lows. The roek, 
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]i1 though of tiiu* <*mhu is nliiiost JioIotiA'Htallinp hy ii marv. or Ikih 
ik^vitrilirsition anil larger iloviOoiHiient i^f tht niieruliti^ 
T[ni pittas iiichisiona of tin? leudte nrp ofttn tnui-HformpJ into iiupite 
siiu] tUamPiimpiirtitt*, 

Vmm oli«iq-Vtttion-s it may In? fliiit n pmt, at leastt 

of iIh‘ phrniH'n’slA of knidlc nrr of iulrnldlnric orifrin* but nut nf 
preat ilepth, liei-aiuse Ihi? Isiv^a poiiriai out rapidly contjiiro? fpwer of 
thrill thait tlir si<!ciriis throwti froni the rnilrri fiEiihonnore, the 
micmlitic poriotl of tho lendte flid not liogjn till thu rjoetioiu 

Tiiif or Tin: ruLtiAaiA?? tisrLcHiio?*^, 

Tho most impoiiiiEit of ilim^ proibicia an? llu^. linit liuvi? i?iiv- 
pfchI tlir roiir imd fiirnishfil tlir nuiLrriiil for the dry aivailttnelir^. 
They iiirliule the line dust idKive ileMTilHak the lapilli tliat fell at 
OUttjarifu lUiil the iniilerial of the dry Is^retidjis-. 

Litpi/IL — -llie pn^ati^t pari of the lapilli is fornied of hluek 5jeori- 
aeeons riiateriEil, eilhur iiplil ^rirh ft phisMil siirfiUT or heiivy with a 
laridslied surface, often reihndn They sirc^ distiiipiiyiabie from the 
iiiiiten]i| of die StruiolHiIian e.tphisions hy hirpu erystols of nnpile 
Hint latiiellio tvf liiolito. Mk-roseopic eMindnatioii mIiows, further* ri 
few pheikx-rysis of leiidte, |ilnpi(H,rhisis iipatite. and olivine, cmlK^dded 
ill a pE\anid niiiss eoni|ar^'il of iiagiLe iiwlles, ndioite riy^sLids of 
leiic'itc^ iijul grains of jjiagnetSte* 11ie clteiniciil analysis of these 
si't^rik^ has given the ffdlnwing results, showiTig Unit they ^lehmp to 
a tyfH' altogi^ther ditfeieiit from that of the new lava in lieing loss? 
alnminoiLs, |KHjrer in alkalies^ hot eontaiiiing mure inagiieMiicn mid 
inori' calcic: 

--- 48.10 KaO , _ ____ ,irJ2 

- - la.3| * TH>* __ 1,15 

--— a,tiiii iv>, ____ _ 

—--- r*. 4 Tt Firu __^ 

-- 7, Sio - 

-- v± .iit 

---- I.IIK 

The- rninoniUtgrcal ni’id I’hnniiciil ?lin1y of thest* scurii^ conltnn? 
wliHt htts Ikvii iilitwiy it'pnrdiiijf ihoir orifrin—that thvy iuivc not 
Imhmi clei'ivt*(l fixirii ilit^iiew inn^nn. but iiavc Ix't’K torn away from the- 
olilrr rocks of dir* «xint‘ Ijy (he Vulcan inn explosions. 

'J hf lupiNi an* Jnixed witJi ivuincmus fi'ajrmuiiis of nonscoriaceuns 
rocks, rlcscribed Ix'low, 

//ir<scfVia,“l he tniitcrials thrown H|ioii the nioiintain sIo[)es |K‘rtn)t 
of liTakin^ an inventory rtf the nicks entering into the tsmslrtirtion 
of the eoiie of Vtfsiivius anil its foiuidalioiis ami of studying the 
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rwMlitioni^ Ilf inHaniiirjihiHrnt ^vhirli iiiwHil ut tlie ilpprhs fimii wliirh 
PL piii-t Ilf ihi'‘ riiHicTiiil hii^ 

TiiuFH^ nKL'kii cuti refLTml tfj First* nf vnlcaiiU" 

urigiti, tind Jiiiit*i-toii<? ami its pi^^tumorpliTc floriviitivcs, wliirh. 

while imj'jiH'tfknt fisan the inetimiiirpliicr stiirKlpaiiit* nci in far- 

motion other than that alreatlj" uvailabfe frcnii the study of the tuffs 
Moiiic LSomnuu 

The blocks <jf vnlrftriht nrifziii include fntg^icntis of rocks* in pillar 
broken and o|ecte<l by the explusioris (thesf* wcn^ ill ready ixinsuU- 
dHteih luit of a hi^h ternpcniluiv). «lsn fraj^^ncnls that hail ss'Cti 
the one ijr rnoh‘ t imes m old pitwhitls cif cjwdtoii, turn ffnin IkhIs 
of tuff nr fmiii brnTiits nf forinwr eruptions. All are tciK-ntephriteiV 
lujt vary in chemical hik] tnincmloyinil coinjH>siium aitd in textiu'c. 
Some of ibein of tY[K‘s- cnrnpurable to thrive tltrown oiit iii the 
Iiistoric flows of \'psiivins: others, rniu-h iiinrr cTyslulline with a 
iloleritk tcxtnrc, are like Xyin^ piT-vailing in the tuffs and hrecduji 
of Monte Soinma. Iiein^r frapnent^ of intruHive flows or dikes <*rys- 
tallisei^d lit cotisiJrnible depili uiidor diffenuit conditions lhan the 
prt^TKlin^ ty[ws* 

d In:' study of these diJTerent. r(K.'k.s fjcriniis of tracing the varia- 
liouH of the iiiQ^iia nf lids volcanic iinissif and the innumcc of tlio 
Ltuiditiiins nf ciinUng lifmn the natiin* of the rocks derived from it; 
hut the nietamorjdiiv tno^ilifiicathms olrsiTvi^il in many of lln^iti have a 
more i^eiieral iui^airtatice. 

These nmilificutions are of two kinds. The one bind is due only to 
the onion of heat and b produced in Ijlocki? carrinl up l>y the fluid 
lUEifrnio or falling into it after ejectimn The^ changes can be of 
recent origin and acconipJished iii the course of I he eruption. The 
fusible minerals are rneUecL fcirtnifig a glass enveloping ilio other 
constituents and frei|uently contaltiing new minerals. 

Much moiie inipnlant are the oiher iniHliJiciitions. which have 
iMjen producefl at a temperature l>eIow the tiielting pnint of the most 
fusible of the ronstitnoiiiH. They aiv not the work of the nveiit 
eruption* hut have nt*sulle<l from a previous long-con tin nod pnaW'SH, 
The iiitetiHity of the mtxlification i^ variahSe, {hmiglt in some speci¬ 
mens the micrtjscopin appearance is not changeiL S}>ei!iiiien orig¬ 
inally vesicnlnr or Hi-iiriai'isuts^ has its cavities lined with newlv 
foriiied rrystals; in the case of a breccia the fmgmeiibs Vietoiiie coated 
with new mliiemls. The attack is often mort> f)rl^follnd, crystals 
of Icncite Ijeooming by iwnjhion like small geodes, the cavities 
enlargiN the textnn^ dianges^ the rock iMH-omes porous ntnl very crys- 
lallinet uinl large crystals^ particularly inimjsnmmite* itii|>t‘ur simu¬ 
lating pheiiocrysts* 
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The^ diiimoti^r of all ilifwi* nimlififjitii>ns is llip pnrtiu] or 

iMsiipfM'iiriioi't? of h'liciO*, whids niuiiitiiins its form, 

blit Im'oottij's transforiiHiiJ iiito s^mKlirK*. wMiiilite* umi i*spedully ioieit>- 
sommite. til'llut^ntly iiecoriipjinTcd by Imsic Tlu^ foroKi- 

tioji of nvw minernis rJoes not tsiko pEnw lUHTh^^^arily in the pliires occih 
pipil by I lie old minerals, but niiiy prcH^oen:! in adjamit fyi vitiea. 
Tlipsc t^olorlefeSi minonils, fejfjs|mrs anil fek!sj>a( holds, aiv inn^om- 
panii^l by tnunoroiis uttier miriETalsi such as au^itc^ liornbleinJe. blotke. 
hematite^ ina^noHtOt siiuL iiioix' rnrely iiidunite, spheue. imxl olirino* 
in scjiim 1 ‘jises I havt* iwryslitllization of louiato, Tln^^ 

minerals presiiit fInfinite asL^iL-iatiom deiunniin^ nyam die oharEn-ter 
of the riK-k M the expense of which tliey aii+ forinetL and on tlie con¬ 
ditions ^ovcriiinj^ theii* furrniition. Thv brown horiiblctiile. for exam- 
pk*+ ami its asstK'iiiTi^ ina^notito. appear to I’hj formic I in n reducing 
iianliiim. whemns aeifirite-iiugitOj alwEiys aci.'^imptinied by aliiindant 
crystala of heJiiatile^ has crystalli/iHl in an iixydisiiEi^ medium. 

Tlie Eiew initierals are nol only found us U^autlfiil crystals in 
dmi^-s; they also imjm^gnate the rot'k, inclosing the iioriLud nnneruK 
The aiigiteatid aiiiphibole and at times the mira may Ix'conie urientel 
ti(ajii the original pyroxene. This is t^|a^"ially true of the fiiigile. 
The primary nugite licccunes colored |>rogressively yellow’ and tahe^ 
on the optical projKTties of uegirite-augite- 

"!’he mif<!lnirLisni of ilicwe traii^fortinitioniiH can 1>c c.^tablishecl with a 
certain probability. \Ve know dint tlio eruptive pt^rioil Ei'miirnited 
by the disaster has had as a principal I'csult the filling of the 

crater formed liy the eriiptiou of 1^72, llu* fri’iincnt flows from the 
flanks of Vieiiivius since ]^7*t show that Euclicd nuigma Jias Ijeeii for 
this w'hole period in intimate i^oiitncL widi the walls of the hfohler- 
ranemi chaimcls. It has raised tlicir teiniK'ivitnn^ iiIkivc i\ and 
furnished them with emanations, tho nafiiro of which we know\ Tlio 
irniisfonnations, which are to \}e altrihiitixl to these emanations, have 
lieeiE prod need by the chloridi^ and alkuliiie sTi||iliates, cspecialh' by 
those of scxliiEiii that impregniito all die saiiipies studied. It i.h strik¬ 
ing to note ihe runstant snl^stitutiou of sodic or cidic minerrils for 
leiieitc. The two most eoiumon acid lulhcrals are s^Mhdite and inicr^i- 
sommite. 

The genertd interest that these tm ns format ions present Is. then, to 
shcev with perfect clenrnei^ft the iiiflneiicc in cotitact meta morph ism 
of volatile prfKlncta emanating froiii a magma, and thu tixalion of 
f^jrne of them hy die transfoniicii na^k. 

Tiie leuHtic magmas tK?ciipy a s|H!cia1 place among ernptivi’S by the 
intensity of the eontaet metamorphistn they exhiliit. I have shown 
in other iiistanetts by itm^iderutiuii of llicir iiicliisimis, that they are 
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comparubk nt tbeii* (.‘irvi'ts; lu tnithvfb- mul granitk' luiigmnf;. The 
iD-slubility iif in the pn3H>nee <if ffives ji l«-1ter mKi- 

prcheiiriintt «f ihe rea.soiLs wh,v lliis imiienil is mit' in jiliitoTik 
nntks, uiid for iiK uonstiLiiI iriirLHfnnnnlinit (ijitu oi tlineltibiq or into 
iiiiil iipphnlitf') ill [iotiie ^niLulyr ivx^ks ftsyeiijtix witii 
(KieiitioU'iu'itr) wlicre it ran ciTijtullixe iintier sjieeuil comlitions, lint 
oan hut tnaintnin it-‘n'[f. 

(ViNriii'iiili IV n, 

Kiimvitig' thr ilitrereiil jiliinioiiirini ilmt Imvi' successively token 
plHce ill the eriiptinti nf llltHS, it is in order to rtinsider the phira oecii- 
pietl by this eriifiliiin atiionp t he |ireei>iiiiij^ erupt ions of Ve^sii vius. 
TiiLs inveijli^itioii is facilituteil by nil imeix'stin^ imle by ileriailli on 
tile s-ueeession of emjitive pheiiciineiiii of this vok-aiio. 

Frerise observiitiohs dute froui the g;reut erujiltoii of ItiSL, tind 
since thiit time the netivilv Inis bran ulniost eoitliiuiutLS. 'I'hc nine 
enipiions noted in the course of tile tiflraij rantnries tlmt followed the 
Pliitihin ijutbiirst fnrnisli ns with init meii^r inforiitinion. 

The eruptions fire divisilile iritn tivo ^nnps—those esehisivclv 
expL(jsi%e tilnl thoM^ iii vrhicli explosions Inive Iw-eii tice<iTn[iniiied liv 
eject ions of 111 vn. 

The eruptiurui (‘xcliisively explosive occur oivlintirilv after [lerjuds 
of re|«>se. They lie|rin liy fc-jiinll Viikiminu explusioiis' followed mmn 
by a StrunilMilinii oxpiosion nccoinpaiiicd by violent tlelnnnlions, nnil 
teniiiinite l>y \hdcnninii explosions nioiv or less viulenl. hntiidiiiifj 
into simra u jffeiil ipiantity of tiim nsh. The eruptions of A. f). TH, 
of 472 fin which usL is rujmrtiHl to Jiiive lM*eii tmiisportefl ns fnr us 
Coiistunliiiuidel, thosi. of 1114(1 to iCdO, of Mny, Septeiidiei-, ninl 
Dtss'tnlier, 1(1(10, nn<l of A!fiix.'h nitd A[>ril, liWlH, nre exiiniples. 

The eniiiti«ti.s tlmt Imve proihiravl Uvas are also divisible into two 
grmips^thuse in which Invn staite from (he flanks of (he cone 
(lateral eriijitioJis) nml those in wliidi the jHiint of oiillW is exterior 
in rlK‘ conp (ixii™trie 

The Inleral cniptiona aiv [inisf frenuetit, anti I hey tie;,dn almost 
alwiiv's in the same iiniriner. Slromlndiati exphie^iuiis BU the eniter 
of the prtswling einjitiori, building there a Mimll lertiiinal cone; flip 
iiielled iiiagmn mounts high, fills the .s|mce lielwraii the ennu aiuJ the 
« 1 (^ Ilf the oh: (rnder. and often iKiiirs over npon the sloja-s of the 
nittiii Cline; ftinia roles iijjfa-ar above and a fissure Ls fomiwl; explo 
sions ilcKtruy the terminal roue; eajth tnoveinents shrike the moun- 
taiii, and the Stromlmlinn extilusions ilimitiish or cense; a fissmv ofv'ns 
high 111 the «»ne. liivn Hows fiwii it for a day or two; Ihcti riimther 
iip^h^irs dt u hnvi^r \pvp\. 
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FrcMil liij^ iht^ t^nipEiuii tiuiy devrlup |ii nf iwty svsiyj!i+ 

In t!ie luo^t fi'tfjiu'tit ciitid. wliicli iiuiy f‘I]iini<'ti*nyj:'d with 
ns tlif typo of tho tlow is rrhi3K|iiil timl |?roloii^od fnr ^vi»ml 

months. At tho Iwiiinniiijr tho omtor doejNMis mid X'tilonnijiti osjdo- 
fiionsp tiiko phuio^ but m (he lavn tluws jnvjiy Stri>riil:K>ijmi or mixotl 
explosions ineroei-sini*: in inten-si(:y as I ho How wnsos. The 

oniptinns of Oriotjciv 17.11; Ajiril, 17t5G; August, IfwU; Mny, 
IXxoiiii^^r^ ISHlt dLine, ldt>I * July. IShru: und An^jst.. l!(OJ. nrc 
oxiimplos. 

In tho socohd ty|M', ihui of tho oiiifiow is vioJont und mpid 

iiiitl Insbituily u rhi 3 '“oi‘ n few hotirs. Tlio miixiiniim siotivity immodU 
ntc'ly proooiles or is fontoiiiporuneous s%\th tlio ontEhnv of Ijivn* 
l^xplo-sivo phenninonn tnko plac^ nt times also nt the hitond 
Tho eriifrr onhir^ros hy the exph>sions. the sniiiiiiil siitks^ iiml itt the 
end of the oriiiition the mounluinT with dhuiriLshod height, has a wiiloj 
dee|3 ertitor* The oruj^tions of 1031^ 1737,17(»7, i77i>^ 
l&5o, 1808, nml 1872 uro examples. 

The eetTifcti-ie eruptions i\y[x^ of ITttO), ulikh are ihe rnlo on Ulna, 
nro mriMiii Vesuvius (l7tit>. JTIM. 1801). The hivn tlien ooiiii^ from 
advoiiitEioiis ^Nines that form im the stoiithenst slope of ilonte Sommu 
at altitudes from ,1(M} lo 300 iiii'terM* 

This eruptions of the tyj>es uf 1872 and ITtSO always dt>^ n |>er1oil 
of jii::tivity anil are inviii'iably fal[t>wi.\l by a periotl of Hie 

i^eiit eruption tfceloiigs to the lyptr of 1872 and ilueies thi^ fasriikl of 
activity almost contiiiLions f-irnsj 1877>, It presents the diinitiiiint 
elmriieteristirH of the lype- n raphi and simrl How of lava from the 
Ihinks: viohmt Viileaniaii explo^ioiiii, desn-oyiug die suinniit and 
forming si caldera: and cw>inplele cessalion of aetiviiy* S(y new 
pheiiuzisena Itave lanui iK^tcsl in tho floiii>c i j thk eruption; the tlow 
is romparuhle to that of 1872* hut tiie intensity of explosion has ljc?eri 
^3ater anti more like tlittsf: of 177U and 1822. 

■'rhi!! n=4it]lts of the study of the dry avalanches, the incchanLsm of 
their pnxhietiiiii. their artitm iijam the icipugniphy of iln> cone, the 
lireeeias that they have foiuneth fisid tlie facts regarding metnmor¬ 
phism ftiriiisheil by the liloeks ejiHjted by the Viilraniiin explosions, 
i^mstitute, in my opinion, the principal ae^|ukitions that setetute owes 
to the enipticiii. 

It is port icidaily suggestive lo sec oppo?ef| rharaeteristies remiiti^l 
in the same erupt inn nnfl rf^alixed snccessivel}" with W|nal intensity. 
Vesnvtns has acled at first nufler the form colmnoii to basic magmas 
and then iitider that reg^m.lwl an churacteHstic of aeid luagnias. It 
hi\H fiirulslied StmiulMplinn ejct^ions of iiicandiweent lava and long 
and rapid Hews like tliose of basalt, anil litially. hy tJje Viikiinian 


248 THE ERUPTION OP VESUVIUS J'S APHIL^ iMfl. 

exploftious of mtttoria] oompletely luis uccoiuuliited bpeccias 

identk-^1 in stnicture with thofic of rhyolites, h^ttchyicf*, ami acid 
andebites. It liaa, th^rij repiTKiiiced in n tiiw dayn tlw wwiiiar liiirtoiy 
of Mold Peiik^, and brcjijpbl another ar;[*iiineiit in inUji|Kirt of thv 
idi!a mentioned at tbe Ix^gbndng of this paper—that the form of 
ilynamism e^^sentmlly a fujietiou of the phyjdcnJ (Condition of ilic 
magma at the beginning of the eruption, and the recent eruption lia--i 
fnrUier tdiown how caisUy the form of dynami.^in changes with thb 
ei^ntid condition. 

In concliisioiu this eruption throws a definite light upon tliaL 
whieh flfSKtroyetl Pomjjeii in the year TO, and the e.tploh-ivc purl of it 
is uiidoidjteclly the reproduction of that dei?cribed by I^lin 3 % The 
disaster at Ottujaiio and San Giusep]ie m, tJien^ tlie repetition on a 
small scale of the destruction of PoiiijX-dh but with this didertmee — 
that iha pumice of 79 is constituted v^ery protjiibly not of ancient 
debris like tlm s^ooriio of but of new magma. 
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TO THE Xf>KTU MAGNETIC POLE AND THUOUGH THE 
XOliTl I WEST PASSAXiE • 


by fiit'L t<u4J4t A.ui rroac:?. 


To Sir -rohii Emnkliri lie g^vcn llie lioiior of linving t.liscov- 

emj the Northwest Pfissn^s imd to Admiral Sir Robert McClure that 
of lieiiift ihe tirst to pass ihrough it, paiXlv in his vtsMel, (he Inveati- 
yator^ mul parlly on foot. On the fouiKlatiom: luhl by (lie splendid 
work done and the rich fund of experience gaiiietl by English navi¬ 
gators ill these regions I Ktn-ceeded—in the track of Sir James Ross. 
l>r. Johii Rae, Aciniiral Sir T^eopold M'Clintock, Sir Allen Young, 
nnd nmtiy others—in making my way in the Ojoa to the region 
nronnd the earth's north inagnotic pole, and, fiirthermoro, in filing 
through the Northwest Passage in its entirety. If I have thus Ijeen 
■ he first to sail through the Norlliwost Passage, it is with pleasuro 
that I share the honor with those brave English seamen—the seamen 
wiio here, as in mosl of the other parts of the world, havo taken the 
h‘nd and show'ii «s the way. 

It W’as the Norwegian minister to England, l>iv Eridtjof Nansen. 
w‘ho, by his great exiwrience uud his many gtxid counseb, made the 
expedition nljat it was—one in all rwapeeta well pluuncd and 
excellently equipjMxL In order not to lire my hearers 1 will give m 
ns few words as possible the earlier history of tliu exp 4 ?ditioii. 

The scheme of the Ojmt expedition I had a welcunie op])ortiiti)ty of 
laying liefore the Norwegian Geogmphieal Stic-iel 3 ’ on NovemlKr 25, 
IfKJl. It was brietl^’ ns foiJowsx With u small vessel and a few com* 
paiiions, to penetrate into tlie regions around the earth’s north mag- 
nelie irnle, tuul by a series of aeciirate ol>servaiiLms, extending <iver « 
jieriwl of two years, to relocate the pole observed by Sir James Ro»? 
in 1831 mid also to make itivestigations iu its immediate vicinity, 
This was the chief object of the expetiiliori. 

nii> condition of the ice still further west allowing, it was fur* 
Ihermoiv my intoiition to attempt to sail through the Northwest 
Passagi- in its entire extent, this Iwiiig a problem winch for <-unliiries 

oReaU nt the Roynl (ieoetarhlcal Fehrmiry Ji, Jf>07. Iii^irtiited by 

tieruilsifliiti from 'Tlie OeoaTniihk'iit Jetiriiiil. (.iuiduu. V'pl. XXIX, May, lwi7, 
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liml di'Heit (lif Jiiosl nciviatt'dt t?lTorls. I chose* gi Mugill VH^ilel. with the 
view of IjeiTifj Ijflti'r iihlc to puss i[iroii';:h the soiiikIs of these repiniis, 
which HIT (iiirntw, sliiillow. giml psirkeil with it:^. In pre- 

ferriiiff n siiuitl iiitiigls'r of ineJiiiM'rs) to n hirm*r pgirty, it wgjs—apart 
from want nf space—Iwraiiao, iii the event of such ii inis fortune 
(X.fiin‘iii^ to IIS as the loss of oiir a’csscL it wiinkl bo easier to find 
tneflns of sulisistonce for n sumII [hiiii for ii jpreater niiniLn't' of mem 

My iitiilelijikilitt. as soon ns il Infcaiiie known, mvgikegiitl great 
interest iu very ivtJe circles, guid sevi-ni! wealthy men cajiii* foi'ivai*il 
line] siipimrtt'd the eiiterprirt* H'illg donatiinis. It would take too 
lutig (o name all tia* jH'i'Huns who gave (he rXjieilition jjccimlarv siiji- 
jiorl, hut I must in iisjHn'lfiit ^*rntitiifle iiieiitiun the iiaiiies of their 
Miijeslifs King rTtiakoii imd King Ownr 1 L 

The vessf*] of the exited it ion wgis built in llardanper in 1872 , 

and eras the only vessel in^ignes I to I he t ri p. She ligid original ly Vn:fn 
Used in tho herring fisheries iihuig the Norwegian laaistt later siic 
was ifsaii to ritimso, whence she sailed foe many years in the arctic 
sealing trade. She had weathei-tsl many a storm, llngtigh not iilwaira 
M.-alldesH, .Vflermy porclmse nf ||i*r 1 had a smidi petrr>|enin motor, 
of indicated horse)lower. )g|jt into her. lo help us along in (.*111111 
weaihei*. Ttic in- sLciitldng. ivhich Is-forc only i-eaclied a conjili* of 
|fiaiiks niuler the water line. I had lengthentsl right down to the kwd; 
stout cr(wsU*atns were put into the hold and coniKsik'd with masstivi* 
joints to the deck and keelson, and llie old hejiipen rigging was 
replaccfi by win* rigging. 

I had ciiosiai my cuiiijinnions liy degites. First in nrdor I must 
mention I lie man who suer i turd iii.s life in ilm service of the exiaaii* 
lion, Onstai .Iiiel Witk. Jlc was horn in IkTH, at {lorten, and lliiis 
livtNl to Iff somewhut over 2T yeiirs of ayto. l-Voin six weeks’ studv 
shortly la-foit* the dcpai-lnre of llie exia'dition. iii the Magnetic 
f Jlista-viitory at I'otsdiuiu wheiv he jjarlienlarly studied the iisa of 
self-irgistering iniigtieiic instniiiients, ht* n*!iirfiuii witli the most 
e.'tc(*]lent teathnoniiiJs for hidii.^ry ami tlioi-oiiglincas. I had a good 

ojjtatrtuiiily of .sei*lng. during om* llut'e ... of work Logellier, that 

llifta* Icstiinonials ivere not exagge 1 * 111 (^ 1 , and the niagnelie data vve 
hi^uglit bjuk with us t owe, in the iii*sc instanee. to this young 
man’s jiaiiistakiiig ami awn rat a In lair. In addition to his position as 
a.ssihtHnt in llie nieleondogical nljservalions, lie was also tJie SfSJOtni 
ciLginwr. 

The se(.*ond in comninnd of the expedition whs Lieut. GodfriHl 
1 laiiHim, of the Danish navy, horn in {’oiHaihagi*ii in iS7.i, His light¬ 
hearted disposition was of absolnle Ismetit to us, and during the llim* 
years^moit. than three yeaiir—tiiat la* alid I s)HMit together in tim 
Utlu ejibiii of tin* b’yVbr. <1 Ity !l fi*t*t. 1 iHsunie moi*o and imm' attaclusl 
to iiiii. It was [iropliesied befoix* onr depart m e from Norway that 
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^'itJiiit a >‘enr we i-lioult| not tx* nbk* to Ir'iit the Hijjht t»f oiie imother. 
1 hts pn>|>lii'nvt however, we thoroughly giivp (he Jie to, uth] T 
think we eoiihi have inaiingiHl tliree years tnore. Me was the navi¬ 
gator of the ex{>(><Jition, the ustnmoitier, geologist. Kin-gtsitu photog- 
rapJier, electI'iciau, ami an exptwt in with tmr explof'ivee. He 

also played star parts as uieUfm^logitit and tiiiignetieiati, Sergt, 
Poller Ristvedt was horn in ^aiidsvar in 187;i. Beeidos ladng first 
engiitH*r. hr was also oiir nietcurcdogist. smith, thukniaker. t'opfjcr 
nml tin siiiilh, gunsmith, etc, I knew KistvpiU hefopti I eiigagofl him, 
as he had taken part ns assistant in inv first expcdifiun in the O'/wi, 
in J!>0I. I was thus awar«' of whut 1 wus iJoing when 1 seeunsl ilns 
servitaw of this capable man und phuisant cunipanion. .^V.itlon Lnnil 
was the first mate of llie exj>editiuu. He was Ixirii ut 'I'ruiiLsil in lS(i4. 
and was llms the oldest meniln'r of the e.\|j)e<jition, He hail snilcii 
from his earliest yoiitli on our Min'wegiiin sIihi|}s to the An lie f >renn, 
uud was t'ousisiueiuly an tiriusunlly exix*i itnreil iiinn in all matters 
coimerted with the coiulition of the ice and navigation through it, 
ileliiHT Ilnnseti was lx>ni in the Vesteraal Islands in IfiTa He lunl 
pipvionsly lavn a jx-asont. Iisherman, and airlit: ini vigiitor. llis |H*si- 
tioii Was I hat of seeoml mate, uml he was oirefiil and con.seieiiticms 
in nil that he tlid, latst of all, then, lomes the ciKilt, Adolf Henrik 
IiindKtroin,lnirii iit Haiimierfejit in tSd.’l. He took purl In Sverdriips 
expedition in theand had thus extensive exix>rienn> as an arctic 
eook. I will ixinfitie inys<-]f to bifoniiing yon that, liesides providing 
us for thm* years with exftdleiitly preinired fnotl, serveH;l to the iiiiii- 
ule, he Voluntarily filled the vneniil posts of iKitanLSt and Jioologist. 
ULs kildieii work eitdeiL he was pretty sure to In' seen abroiiLl on arctic 
smumer evenings with liis txdajiinil eoliectiiig Ihix, his sliotgnn. and 
Ids hiilteiily net, tint I ww to the llower, liirJ or insect wUieli cainc it is 
" ay ! After this destwiptiou of my eonii-aiies, 1 feel sun- that tioni« itf 
my heaivrs will be surprised that w'c sueeecilctl in acwinplishing wlntt 
we did. 

At li> oclock on the oighi lioiw'een Juno IT, ami I", lIitM, we east 
off, and the fr/mi was towi*d dow'n the ChrLsiinnia h'ifird, It ixnired 
with ruin and was as dark as in a .sack. .Some of iny friends tried to 
console na* by saying that the weather was much ths^ same when 
Xantieii started in l8!Ki, and that it was a gixj^l onieu. Iloivover. I 
Inid never Ihhui a lieliever in oineiis, and I Ihiirefort* felt myself, in 
spite of these auspicious torrents, very un com for I able in my soaking 
cloilics. .Vt U in (he imirniiig we entered the harlHii' at Horten, where 
we look onr explosivi-; ulaatrd. At H in ihe forenoejn the Inst tie 
which ImiuiuI Us to home was broken, fur the tow rope snapped and 
left tlie f^}ou to her own fate. Wo were then just outside Farder 
light-house. .After the tug had diown ns the fjrojxjr fareAvell civilities, 
it stood lip the fiord again and the Ojoii^ by lier own exeiiimis. 




S52 KoaTH .%L\yNKTic i^iLE AXU n^orthwest pass^oe:. 

ivorkcnl Jier way J^lo^vly forvi arcl iig^iiist. ii Tlie voy- 

sigt- junjs-i ihii AlliiTitic liHir iiiudc fount less times, nnd (lex's nal 
offer liny purlirulnr interest* A great niimliernf people htid. inrleetl^ 
designateil tliis (M:eiiii ns the bijt lasting irhiei?; but in spite of 

many prophecies aud nuiiiy warnings onr gwcl little Oj&a cpiictly 
iiinl eatmly worked her way (mwiiriL giving not n iiiuments llumght 
to till I he wiseacres. How glorious it wuh: to have exehangeil the nar¬ 
row hot strcftw for thf!! open and not only we himiaii Iseings 
enjoyed the changi^H but oiir ihtgs likewise* We hadj I Kjiouhl eXphiLu* 
six (logs with us which had taken part ill Svenirutrs expislition^ and 
they to eiijoy the voyage exeet^lingly* rnfinlng iiiHirit and get¬ 

ting into as much mi-^ehief ais they t'otihh I’heir spirits were par- 
liciihtrly higli ou riuigli duys* for then they had an iigix^i'iible cliange 
in their otlierwhs^i souiewhal iiionotonous diet (consisting of n stixrk- 
hsh anil a quart of water) in tlie shape of the delicious vianda sacri' 
fit-cd to them by my seiwick companions, 
t)n July h wes^gh^efl the Hrsi kre^ in die vicinity of Ca|ie Fim>welh 
the southern extiTiiijty of (ii'oenland, and on tlie lltli the hind around 
the oaiM" itself appear(!d hi siglit, I he wind, wliich haul not par- 
licularly favorable to us up to this, did nol iinpi'ove uow, and our 
%'oyrigi," up tlic whole of the west coaxi of firiicnhind was thus one 
single struggle agahiHt the ever^prevailing north ivind. Wi^t liad to 
con>aile ourselvt^s with tlie proverb that H is an ill winde that Idow- 
eth no man to good." Though the opposing wind from the nortli hin- 
ticix'il our pi-ogix's.s, ii at any rate set the ice in inutiou isoulliward^ und 
made a way for ii& 

Tlie voyage, whieh had Iiilherto been Koinewlmt monotonous, be¬ 
came more lively on the appearance of the ice. Icebergs of varying 
shape glided past ns and arrested nur attention, Xow and dicn we 
made an excursion into the drift ic?e and shot some of the lumiittfid 
iaigc hladdcruiose seal that wei^‘ Ivbig nlMiut on the higher jiarls id 
tlie i('C* lloth men and dogs were Longing for fresh nieali and this 
^al llesh prodded us with on agi'eeable change in our nuuin* 

t>n .Inly 24 we sighted Disco Island, and the day afterwards 
anchored at (.^odlinvn^ whither the Royal Danish (rrceuland Trading 
Conipany had tx^cn kind ciunigli to hring some of our equipment in 
iLieir ships. Ileiv wo H[>ent fivi! diiya^ enjoying the gi'oat hosjiitabty 
of the Ijispector and the governor of the colony* After hiiviTig taken 
a siU'ies of magnetiv and astronomical observations and shipped all 
mir things^ we !i«ft the place on July ST 

On August S we rearlmd Holm Island^ which marks tlu^ Iwginuing 
of the riHinubtiihle ALelville Hay, Ttie icc packed close* though 
ii provt'd to Lie broken. We Itept cruising backward and forward 
jdoiigHide the edge, watching for an opportunity U> enter ib and at 
Last, on the evening of the lUth, it ao far separated that wc weixt able 
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to dip 111 , In thk‘k woiiihE our wny thmii^li f;iir1y 

|H-iEPlnihle ici', u fpw ic^-lppr^ now ni»! tlipii Iirejikin-J: up ilw fltuiso 
of thv foff With ihc stn*pgth of (heir Ikdii-s, rLiIling to lus tliuir 
nwn wsirnin^. ()ji Au;u'^]s( iX ut hnif pud in thv ]]inriiiT3f,% wr saw 
the hist of (Ilk fo^, iIil« iiiiir-tly Lind calmly niit of the 

ihirk masses* whicli hoii J^urroiiiidrd ijh as in n iii-L'htinorc for several 
itavs. iiUu ifc new worhL lighted up by the loveliest siiiisliine and with n 
mnrveionsly Ijeaiitifiii view* In theciist we stiw (lie head nf ifcllvillo 
Hay filled ivitli ini|wnelruble fields; to the iisirth lay the line moun¬ 
tain fitameiy an.HiJid York Iwkoniiig und cuHuig to us in the 

suiisliiiie (the feeling' was overwhelming IJ t Iw^fore us* shining in Vdne 
and ’wliiti'. liiy thi' huge niass*^s i>f drift itr. Tfuuv^ was not Tinich 
open water to lie nwn froiii the rmislhead. hut then we did not want 
very tuuvK f)n Angnst 15 we readied Ikdryniple ns k, where two 
Sc'otrh captains. Milne and Ailunis* IieuI left a Inrgisli depot for us. 
Ilppi^ wc Ml in will] (he fknkh Literary (irveEihind esi>edition. and 
hjjeiit a few lively tiud pleasant hours with the menilM^rs of IL On 
August 11 wc fontiniied onr voyagi^ und U>iv aeiijss Ihifliii liuy, in 
sight of the C'arey Islands It wuis Iiu^ky fm- us (hat w^e niel with 
<'u1ui weadier Ue.n\ for with oLir ilNX^ply Itulen ves^«l a Htoriu iiiigia 
have had s^wious eoitscE|Uencts. Resides our sky-s4T]iidng tleck ciirgn, 
theiY* were to add Xa its inir^len our flogs, the greater niiinlier of 

which hml lieeii sliip[ied at tiodhavu. l^y way of tiuiking (lie lime 

go fiuiekiWii tlitw luul divided theiiisidves into tw'fj iilMHit i^juallv strong 
sides* and from time to time made inroads on each otJier’a territorv. 
This game* in^^llcfss to say, was hardly to the liking of the lujiii avIio 
hapt>f^tied to Iiave the w ntch, tiiid many a roiiiid mih found its way 
out into the warUL On August 20 %tc stood into LLinsTaster Sound. 
X few icebergs which liwd imllccled firound Cjiiw Horsburgh and some 
slack ice stretched straight across die sound. kept in uiuier tlie 
iHuihem shore. The lanfl made an eAiTH^^dinglv^ harnui imjiresL^ioii* 
there w as no vegetation to lie seem and the inramtaiiiE? were Idgh and 
|[ibly-tiipped. It was, however, tint nfk-n that we wei^o iihle to see 
land* the fog for the mopt part heing thick aiul heavy* 
f>n August 2-1 wv mirhed Be^^clie^v IsluniL where I had arranged to 
stop and take a series of magnelie observations wliidi w ere to flecide 
^iir f 11 tun? cdiirse. Before the departure of the e.'ipeflition several 
ppi'sons more inteixsflcd than learnsal in tem^strial magnetisiu hatl 
written to tne* j>reteoilirig hy n suijtle melluKh which* however, tliev 
did not tlisclose, to have dist^iveiTsI that thcmagitedc t>oIe luul itioveii* 
witli a sjwed of I dnidt know how- many iiiili^ in (he year* in a norths 
westerly din'diuin and was iscav on Rrince Patrick Laiid. 1*liey 
jnjgltl aK well have i?iaid in the moon for all thev knew. 

Bt'cchcy Island gives a Imrnm and dismal impression, jind particu¬ 
larly sad are the mins of the limisfc creeled by the British Govcrniiicnt 
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for tlie HtitNrijr u( tlio J^'miikljii uXjxHlition. |£nivi=^ ilifl not niiikc* 

il JULY luoit* ihwrfiiL T!kP iiititiiomi i-inrifl U> Sir 4nlin Fninkliji 
tlj«' unly tiling wliidi ill the hri^litrntH) hII tliiw sHiiiie^s — m liand- 
wmip msirlplu tiiblH put up to hL^ iiuuiiury by lii^ fiulhfiil wife. 

1 he iiirt^nnif ip|is<Tvsitionjs iiutimteil the pole O-S Iwing in a south¬ 
erly flimiioiu niid Prinep Prttni k Ijiiid y iis ihi.^ time left in peace* 
We left IWehey l^^liiiid on the 24th and Sihaped the course for Pt^d 
.Sound, ciiitcriTijr thoi^e waters in dense Tiie wiis llie whole 

time fairly penetrable, aiul we met only Iwse slreiims, which pre- 
^nted Tio ]iliKlnin<.Je* At Prcsi-ot Island the (“ompaf^, wliieli fur some 
time liad l>ecn sumewhat slu|^^i>]i, ciEtircly n'fnsed to aet. and we 
could qs w'ldl have used a stick to steta- by+ Xnvi^inon ns we now^ 
jinirtis^Hil it wns at lirst n somewhat nn fa ltd liar procviHlitij^* and when 
ime watrli relensed the other and the fo^ hiy clipse iitid eompaet, as it 
always <tid, sLrjiit^' nunarks ini^rhl have l>een heard. Wdiiit Eire von 
steerin/^ ?' w'<nild ask the relieving wntdi iei a crf?ss mnl slee]>y tone, 
‘"Supposed to Ik* stmdn*^ simtlu hnt ain't sure not 

north;*' and as he hnndefl the tiller Lej the other* one w'onid lieitr. 
Steady—StP thei-e one ivonhl l)e at 2 oVlock in the nifirnin^, 
jn^t lip from it roinfc>rlnLdc% warrn Ipt^rtli* tlie )xnirinfr <lown over 
everything, and ahsolntely nothiny^ to In? seen in siny din?i’tiotu and 
one was tn steer steady. Tliis wu.s ivrtaiiily jLUvat fnn: but cnstpiui 
is a n.amirkable thinf£. Williin a sluirt lime we hecantr t]uile at houif 
eveit with this s<al of navif^uiou. and we nmde way. On Aii;;ru^t *3^ 
we [Mss^'d the S[Jfit Avhere Sir Allen "i'niiiig wasstopja-d in lus vej^^?l, tlie 
Pftftfiimi, hy impenelndile iet^ router in the fon:*nooii the western 
entrance to Hellot Stniit* where Sir lipoid JPCtintcM-k in vain 
trital to throiijTh, Avas passed, Noat l«^gaTi onr A^oya^ ahsiip: the 
AVest i^^iast of J:^iH>thia h'ebx—a voya^ that mcjitt tlntn i>neo looked 
diirl. for ns. We Avere imt hindered by iee to any ^cat extent: the 
land lend w^as^ as a ride* so wide that we could along av ithont difli- 
enJty: but Avhat impeded ns most u ctij the shosd wuiter. Ihe eonstatit 
fog, aiul the pitcli'dark nights. On August JU w'o slrtiek ground 
b>r the first time, 4 lie wealher^ how'ever* vrus fine, and Ave gid 
idf wiihniit injnry\ In the evening we anrhoml ntf n low island Ui 
wiiU for rJayhrt^ak, fnr 1 tap longiT flaral to go on, uoav that the 
nights Avere^ sfP dark, ami in buvh foul wtiter.-s IJow' peaceful eveiy- 
Ihiiig tva>i lhat evening* It was an iiun^tiaily dark niglit and abso¬ 
lutely ralin. nnd what great It incit-ased onr already romantic jxisitioti 
Alas the fm:t that whj— T confess it tj|xaily and ivitlmut shame —hml 
no idea Avlteie we were. The l^nd had jnajjfwil in winter, and 
inatty of the small ifiluticls Avliieli w'e cdhie ari»Fs AVere not marked at 
ulL the hiioAv covering tliem at the time having nnuJertal them invisl- 
Ijle. All was so [jc-acefiil, i|iiiet amt ralni. We JiEid all retire<l Find 
left the Avatrh to one of the engineers Avhoi^e turn it luippened to be* 
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I Imcl jufit gat ont niy lu c^nn^r lln'^ meiits i^f ihv xvfti-n I wils 
iikU-rrit|jteil hy ^h(^ cn' of firs?^ 1 knew what llii;^ TiK^nnt on 
hcjard a siioill vewieJ i arryin^ 7jW> ^illoais of iM^lroleum, ^rent qiittn- 
titles of fniii[x>w(ler aiuJ nml w’hfjs^o whole IniLI was, 

saluratotl witli Nir. We were all up on lica k iii less Uiiie than it tjikes 
tfs tell it- Tlio first ihmg that met oiir eyes w an etiornious pillar of 
fire riaiiifT up throui^li the engine-rooin skylt^Iu. Tiling didn't IcKik 
peaceful any longue i% We iilJ ran like inad fsir vessel and life. Tlio 
engineer on watrh had not left his jkjsI : he w’us holdinj^ oi\l hnively 
down lielow in Hie siifTtaiiting sniokot (rying' lo the h st of his Lihilitii^s 
to subdue the w’hidi had arisen in some rottfai pertiieattnl with 
jK^troleinn* This was Wiik. We sne<‘et“Jeii hy itnitLal e^ertiniis in 
Ifot'Oining iiitislerof the firc^ and got off without mneh daiiiagi'. 

The evening nf this? same day we la:at ii|> nikilcT an islet autl 
aiiehoird IIutis We Um}U this to lie one tif the sum [I islands lyit^g 
norlli of ^hilty Island. Ii. w'as then blowing hard iiml night corning 
on. At 4 the next morning we weighed, mul continuecl oiir cfunrstu 
it was a line niorning, partially elciir, and with a w'estei ly l>i*is.‘ze. J 
wuiH at the riHer and my iwo (ximnoles werts hoisting I lie siuR Sinb 
deiily tliere wjts ii Hlnad?^ aiui wt^ struck thriM;^ tiines. AM eX|aslients 
to get ofT wen^ in ^ ain, and tliei'e we wei\^ for thirty lunirs. A strong 
hn^^iie blew' up from ihe north and l aine to mir assistances iind nuder 
ertiw'ded sail we succeeded in forejng'tlie (r jotf acrt>ss n 2()t>-yard-toiig 
hank and ont into coniparatively deep wiilCTi Wo lost ordy oiir false 
keel, but from that day to tjiiis U has a niatier of w'onder to me 
that linnian han<livvork c^nild have w ithstiaiMl the treatniiaiL wdiieh the 
frjSii imdervvenlon dial wcasion. 

During thii5 enfru-cod ilelay wo got a determination for [lo^iiioiu 
and thus knew whenf we wei^. AIkiiH midday Ave east aindiur off 
C’^ape (^hrisLiitti F^rederik^ on BooEhia I'Viix, so as to get thingv> a little 
in order after gi^itiiiding. The wimt was then sliiek and otfsliare. 
At II in the evening it suddenly went over tn the southeast and blew^ 
hard. Ther€‘ w^as no question, in the darkness and the shoal and foul 
sea out^side, of getting imderAvaji'. There was only one tiling to Im) 
done, and that waa to pay out our i^aldes to tlic bitter end and await 

rcbults. The wind stnui increased to a gale; tlie were higli and 

short, shaking our cbiiin aihlei^ violently. Tlic lanil ditl not look 
well nmv as when we mine in ainl anchored into ii to lecAvard. All 
hands were on deck and getting ready for the stranding vvhich turned 
inevitiihle. Each man }jad had his work ullottml to him» and at the 
moment when the nihles gaA'e wonld hi rejuliness nt Ids post. 
The iMrtroleim’i ruotor was going at full sj>ecd, and (he vc,*^! w’ns 

kept well tip to the AViml ond sea. by whitrh means I lnqx.^ Lo a 

lillle the violent stndn on the cables. Wc had iinchon^d at rniddav 
on the My and it avbs not till 4 ucloirk on the Slh that the wririd 
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{iTopjiiHl siiflirionMy for ii^ ro onr ii^iin. Thoik tumtlu-r drifting 
night iti [liirli rjarkncss tiiiioDg shoals itnd rrN.ksj, find thfiii nt last 
rrleiistN It js iniposslhjo to describe the well-ljeing, rhe feeling of 
eahii fO]d f<ifely, winch clinic over ns after these ten dnys of ceaseless 
fighUiig^ ivJieii wp tlroppL’^l iinchor on Septeniljor 5^, nt Jiiilf past 'i 
ill the afteriifioii, at Lhe head of Peterscfn Bay* in King Willmni 
l^and* TIieD\ itpproaelied by a iinrrow inleU lay the harbor which 
wn.s to l?e onr jdiiee of sojonrn for two yctirs—GjonhaA'n,-’ or Ojoir 
HarU>i% A frt‘sh land hreei5e preventer! ns from standing in* and it 
was iioi till the evening at ihe liith tiiEtt it fell sEillieitnilly for ns To 
l>eat up against ii and drop findior. Sow we could breathe- iVo 
Inid done a giMid hil of work. 

■" frjhahiivjr* was all that the heart could desire^ small and Iqtnl- 
locke<l. Low sandy land* coveml wiiJi moss, i*ose gently upward 
from all sides until it rr^adiiHl ii lieigbt of loO ferit* and thus fonned 
a sheltered little liasiH whetM^ we mu Id lie safe jind ^ug. The da}' 
after our arrival heD^ I rowed with my instniinent^^ to ascer¬ 

tain the iitate the nmgnerisin in this arcau and, stninge as it may 
sound* wr hiul found the very' j^[x 4 which* iiettjrdiiig to rny i^chetne, 
was the most suitable for a nuignetic station— jihoiit 1(H\ minticid 
mile^ from the magnetic fjoliir ana. There w as no hjngi!r any doubt \ 
thi-H wmiild l>e our home for the nexi two years. Tlie lime after tlii?i 
was Very busy'. Tlie vessel was hauled el use ii[:? to the diore. which 
fell abruptly away, a coiiveying ro[>ir riggtKl to the mastliend. and all 
our provisions passed aslu^re by ineans of it. Everydliing was put 
in order, tnel iJie house which we built covered over with n suil. 

Then rjinie the observatories, iind of them a mushroom growth 
sprang n|i. First the mugnetic voriution house, then a dwelling 
house for the meteorologbt and magneticimu the two lalter l^eitig 
built of eiiipty provision cases filled witli sand* After ttuU came 
lhe house for tlie absolute magnetic observations. The walk were 
built of blocks of snow'* and lhe roof ma<le out of thin, Iransparent 
sailcloth. P'iiially we built the astronomical observatory, which was 
known us “ ITntiuenborg,^' this also btdng of snow, w ith a ssiildolh 
iTsof. Besides nil lids building,, we had done another good stroke of 
work in the sliape of killing n hundred reindeer, and we had thus 
nhundarit jirovi^iioas for oiirM:*lvci4 and our dogs ihrongbout the win¬ 
ter. TIte fiinuetl on tJrtfjlier I and ± Ttie vessel was iheii ijnv- 
erecl with a wifitcr awning, and cveiythiiig got ready to receive the 
approaching winter. 

On Octol)er 2D the first Eskimo made their apix^arance. Expec¬ 
tation on (his point Imd always run high, mid we had talked dailj 
alwut int^^ting w ith them. Sir John in his di'j^Tipiicm of his 

Voyage, till* w’ord "^teima ns the iidtial saint tit ion lietw'ceii 

white liiaii and Eskimo, atid w"e Jiad therefore carcfullv laid this 


ShmirKnjHiiiii fiflKirt. .ArfiUndHPi 


pukTE nt. 



Gju^haVn. 



Eemiuc? CkHP NCAfi Gji^a HAHSOn, 


















KOltTlt MAflNFrii* POLE AN'B SOBTH\VEST PASSAGE, 357 


WfriTl tn hpjii't iti oi-iivr ot miee to check iiny ^viirliko desircf;, siioiilif 
tlicy Ik np{)ni'cut. Tliis Jirwt niLKtui^^ \vas t'St^eudiiifjIv ridk-uloiis 
iiiiil js one of our ii\'eEiLSt iviiiiin.siX‘UtKS. W'iiU two coiuj>ittik>ri->, 
itmunl to the tooth—tmiiii-ly. Amon [/iiiil iitul IIoIiiut iisiiiiKii—I 
jrtiirlfil off to moot tJte Ki-kimo, walking lirst myiiolf, with two com- 
iiulfii fiiliowing me at ukmt St jiinnw' distajice, Tiioy liml ^hoiiIJorecI 
llicir gtitiji, mid hill] Hitdi a liem^ exjut^sioji oil llioir facisj that it iilotii: 
^voiild liiiie lieoii onoiigli to put n wnrlike dptaohmont to Hight, to say 
iiothiiig of llin five unfortunate Ktikiiiiu who wen* npjiroticiiing us. 
'l liii' step and i^^t-nj} of my doljichineut were ime.\c(}ptiuiial ile. ,\r- 
i'iv^hI lit alKHit J(M> jjiico.'i from us, the Eskimo stopped^ ami we, not 
wishing to show less istnitegio iihility, did HkewLsu, Xnw', 1 tliougiit, 
is the liunni'iu. to set this tiniltfr at rest, and shouted “teiiim” at 
(lie top of my voice. It did not siem to utrect them in the least, and, 
iifliT a sLmrt juirley among lliemselves. they n'ismnnemed their 
inurrh on lls, They wejts five in number, iiad formed in ii sort of 
fighting line, aiitl now advanced toward ns, siniliTig and hiiminiiig, 
Two of them had their Ixiws finidy wcurcii to tlieir Ijucks. and the 
Ilireo othors were apparently iinaiiiit'd. We. on our sitie. of coui-se, 
leiissiiiiii'd our iidvanre, n>]ieatcclly shoiiliiig. *' teiiua, teima." and tlui 
Eskimo answered. hiU wilii ipiite another word—nainely, ” niaidk- 
tii-mi,' We now iippruadicd one anoUier quickly, and (iniilly endeil 
by mreting. It was a retnarkable encounter. 'Hie Eskimo stroked 
and patlixl us hoth in front nnd iKhJud, nil shouting nianik-tu-nii ” 
ai; hard iis they eonUL \\ e, trite to our original plan of campaign, 
copied our ad versaries. and shouted and howled, patted and slappoil, 
to the la'st of our ability, 

J hey Were line men, these Eskimo., tall and stjongly built, and in 
their npiKtirain'e j\Muinded me more of Indians than of Eiikiiiio, 
haling ihe redskin type of ttt>itij>lexion; tluw were, miu>ttvei’, slim, 
and, aii I said befure. talL Tla' mdiiifliy hroad and fleshy Kskimu 
no^t WHS exehaiigetl fur olio UhUt in .s|iarK, soiiiewluit hooked; their 
hair ’Aits cLit slion. witli the exception of a small enest of long hair 
which sln-tclied from one temple round the tiujM' of tlie neck to the 
other temple, IVe now proctHsled, laughing the whole time, to 
the vivstseL These Eskimo cal let! themselves ■* Oglu I i Eskimo,” and 
liiokcs:l iipfHi the Kortli Ameriiiin eoast from Hack Iliver weiflwnrd 
to Adeliiide iKninsida us tlieir hunting fields, M'y made many gimd 
fritmds umoiig this riiee, but it whh not till later, when we met ivith 
tile ” Aechjilli Eskimo,” dial we niade insopamhle allies. 

On XovemiKr 2 the rxTimiJient station Iwgiin its ivorli. I will try, 
in as few words as p(issiible, to explain tenvistrial magnetism and tl'io 
u-se of one tnngnetic inslriiments. 

Terrestrial magnetic power is, with regard to ilireetioji and forte, 
aa DKMt-IT 


258 


KORTtr MAGNETIC POLE AND NORTHWEST PASSAGE. 


oji I'vtTV jjDifit of llie hiirfiicf of I la* t^zirlli^ imr is it iilways 
thv sniJifi in one nnJ the Mime pliict. It is subjeet lo regular daily 
and yearly changes, and, similarly, there often ocoiir irregular, inoro 
or lf!bM violent^ ili=rturbanoesL Finally^i^ma 11 Eii&placeinents show them¬ 
selves from year to _yetir* which eoritiniiG iji I lie S4ime manner for n 
long skTies of yciitv. All lliis has liccn Ji-Hco^ered through observa- 
tiojis uiulei-laktui during tlic coiii>^'! of time lit ^ ariouH parts of the 
snr f]iqe of the glolH\ purtly flu ring tniiels siiitJ partly l\v {KTiuanent 
Kiations. A study of all the available material whicli had 

In4ui aequired by olist*rvEtlion eaiiR^ft the grciit (ferman iiiathemiitician 
ami plrvBieist, tiauss, in the thirtien of Inst century* to fniTn n theory 
iiij lo the rtet|ucnce and varied apjwurance of the phenomena of tern^- 
trijd Jiiagnetii^in at a certain liinuicnt of time according lo the geo¬ 
graphical ladtnde and longitude. It thus lM?cania ptjssihlc to ton- 
struct ilifTeiTint maps, of whidi twu show the di 1 - 01:11011 of the 

force and the third its b1iH:nglh. The reason why two nin]>s aiTj 
nct’essary for direotiun is liecausc tlic direction must lie given Injth 
in relation to the north and to the south geographical lino* and in 
proportinu to the hori7.ont;kI plaiie of a place^ The direction of the 
terrestrial magnetic foiTV in relation to the iiortli-to-south lino can 
lie olijicrvcd by the help of the cxjmpasa, which, us wc know, gt'nerally 
points somewhat easl or west of this same iiortlu I'his divergeiico 
is called the variation or the deedination. On a magtielic map lines 
are drawn xvhich show the direcTlIofi of tVie magnetic needle at every 
point of the earth^a surface* Tlies^.^ lines, which arc called magnetic 
meridianSi i^-onverge nl two points—the north magnetic jxile on the 
AiTtiu coast fjf Xoi'tb Aiiierieu, imi] the sotitb niagm^Llc jadc in the 
interior of the AntJiretic CoiiLiiienl. Each of the lines itidicale^ as 
will be understood,, the direct ion one would go if be followed eJtactly 
the direction indicattni by the north or soutli end of the magnetic 
iiis."dle* In tlie first case^^ one would at IcTigth arrive at the north 
magticlic polcj in the other, at the south iiiEigiietic poh\ 

If a TuagTietic mH.'dle la? idareil so that it can turn on an axis 
thn^ugh its wntcr of paviiy^xactly like a griiidslone—the timlie 
will of itself iidcs]kt a diagonal ]josition when tluj plane of i-vvohititm 
IS ideiiLiral with the direction which the needle of a ccjiupnss indi¬ 
cates. All instrument of the kind is eullcEl jin 'Mndinnlfirimiir Jind 
t]ic angle wliicli the ilipping needle forms with tlie horiKontal idiine U 
calkHl the ningnetic hidiiiution of a place. Here, in our parts* the 
noiih end of the itmllc |w>int,s down tow aril I lie earth; in Anslraliu, 
on the conlniry, it is the southern ciul which di|js. At the north 
magnetic polo the flipping m^^dlc assumes a vcrtinii posilion witli 
ils north end down; at t]ie south magnetic (hjIc it assiinu^ u vertical 
position with its soutli rmi down. Tlar inrlimiliuJn then, at liotli 
their immts is P0% and ilecix^ases awording as the distance kcomc« 
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from tlifiii. On n strict: of points witliiii the tropirnl stotic 
tliti indmuiioii in 0® ; tlnit k to saj% the dipping nwdle placp-s itself 
eNiic:tly lun-isiootnny, slid that line which we may iiiiiigine as drawn 
tlirotigh all these |>oiiits k called the mngfictic c^iuitior/' It is 
situiiteil jjartly aiK^ve. partly beneath^ the eartlik gwigraphical 
tKpniLot. 

Hie fom- of terrestrial magneti^iTll workiN as wdll li<? nnden=itooJ, 
with its wliok'' strength in the ilireetion gii^en by the dipping neiMile, 
ami it may l>e asked. How groat is this force in tho different places? 
In order to dkcovia- this wo innst iniiigine the force di?s^lved into 
two jairl!?, one part w^orking horizontally, and one part w^orking 
vertically. It in evident tliat it is the horizontal part of the force 
whieli causes the needle to take a set position, and if we know all 
iilxmt tills force— “ horizontal inten.sitVj” as it is railed— and at tho 
same lime know the inrlinatioiii, it k easy, Viy a simple ciilcnhitioin to 
lind the cnileelive strerigth. the total intensity. Kor the detertnilla¬ 
tion of linriznntnl intensity iwo methods are adoptett, either inde- 
jMMidenLly. preferaVdy. for the sake of coni[>arkon, siiiinltaneoiisly. 
C )ne ]iietln>d ct^iisists in placing w magnetic bar by the side of a nee<11e 
at n given distatux^ from it^ mnl o!>«>rving how- many degrees the 
needle moves aw ay from its original imsitinn. It ia clear tluit the 
weaker tlie horizontjd inteiisily the git^aler the oscillation of the 
and when tlie strmigth of the magnetic bar is ktiowiu it is 
liossihle, by the aitl of the angle of oscillutiun and the dktance* to 
nilcnhite the Iiorizrmtal iiiten^Hy. 

I'he other rnethrxl is to note the time of oscillation of a magnetic 
har siiPi>t‘ndei1 ])y a thread in such a manner that k can rcv'olve in the 
tinrizontal plane. When the magnet is allow-ed to Ix^ at rest it sets, 
under the influence of horlzciiitid Lntensilv^ in the ilin^ctioii of the 
needle. Brnuglit oiil of cH|iiilibrinni hy a little push,, it will swdtig 
backward anil forwuird* and the strunger Un- horizontal inteiLsitv the 
sfKiiier It will come to rest again, or, in other w-oids, the hhoiler w ill lx 
the time uf each individual oscillation. ^Vhen the strength of the 
oscillatory magnet is; Imowri and oliserration is made of how many 
scccmds are necessary for m osctlliilion* the horizontal intensity coin lx 
CEllculldsHk 

Maps jm! construeterl to give an idea of the value of linrizontal 
intemiaty, 0Npn>^^Hed in so-cnlled electric unitf^ on the dlffeixnt parts of 
the eailh. A line passes through nil the places where the horizontal 
intensity k tlie same. The horizniitnl Intensity deci'cascs toward tho 
tiiagncfic poles* It k therefore matter of consequentx* that terres¬ 
trial magnetism here, ivhere the inclimttioti islHl*. acts w ith its whole 
strength verticidly dow tiwardT and thus can not have any effect iti ii 
horizontal dirifetinn. 

Although the niugnelic tuaps arc very dissinniar. they aiv alike in 
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f*Tiv rtwiH-H-tn. iJitiiJi'ly, tlitit lilt; iim^iieLir jKTie.s lire the |M3i[it!9 of iiKirk oti 
ihi^ siirfiiA'fj of ilie earth, aiR] it is oEjvious that irivL^tiifa- 

(Tons just tit these nr in tlicir iiniiiediate vicinity, niuj-t U* of 

ihe interest lo the science of terre?slrial roiipietbni. The 

(lEiuss Uifory hy no no'sins all tlie ridilles j>rcsonred by iho 

plieoDineiiEi of lerreslrial iiiiigiietis-ni, but continual elTorts are Imng 
iiiruli^ tn <leci|7her thiw probleriLS by the eollwtion of ns rvlinble aiiicl 
rofnpHKMi.sive ot»servjilions ns it is [mssible lo procairiv 

The nia^ieiie work of the Oj<M e^iJieclition is inteUiled to lie a c<>n- 
trioutiiin to tins object. But the clifKeulties were ncjt small. 'Hie 
very fset thail l]or]?-.ootal intensity, ns we have hei\rfl* bcefuiies* in the 
vieiiiiry of the iiiLtpietie |iolt!s, so intinltcsiinully smalL ix^mlers neces¬ 
sary estrnoniiniiiy' pix^eaiitiotis for the ib-terniinaUiou of ihis itsc'lf. 
as well as tif L|ic variation. The Gjdu eX|)etlitiou’s enpiipinent of 
i nslruaieiils w as ealenlated for this piirposiT. The nia^iets, Foiirtetui 
in niintljcr, wei^e clkistni willi frreat earth in Fntstlam just iiefta'c our 
ilejuHitire, The ineUnation we were it bio to detemfine by iho help 
tif three tnclitiiilnria of vsiiyuii^ constrnclion, ehhI for ihe detenuiiia- 
lion of the declination we had twii difTervnt inslrnnients. 

Added to tliese was a isei of self-re^slerinp^ variation apporatiis^ 
that is lo say, three inslrnmeuts jaM'iiiaiieiitly ci-eelcd in n dark room, 
each informiient ^hootjiininp a small loii^iLnie luaidle, two of the laller 
iMiin^r iiSi-spenfUKl hy a tiiie rjiiartT. thn^iul* tho third Oh^illatin^ on a fine 
lienrio^ in siidi a rnaiiTier tliat the jwahine wiib it^s moveinenls followed 
the declination, t!ie Sj^Hiond the horissontal jjitcnsity* and llie third the 
ineliiialion. even its mimilest chan^'nic Karh iiivcllijt was provir]i-d 
wnlb a lo<]ikij|g-^luss, which rrlleettid the li^lit from a hiniji onto a 
dniin ctnerril with pholo^riipliio ’ivhich. by ineaiLs of ehak- 

work, JiiEidr oin^ revnlnlion during tlie course of ihe twenlv-foiir 
hours* It was arrmij^a! so that ihe refhhctinn from each of the three 
needles Ktriick the dr inn nt ditlerent lieifjhls and caused a little dark 
sjiot, Init wIiGii the ilniin ivitli its paper revolved* each of Ibc.se spots 
was continued* forming? a i:tuisi^cntive dark line. Then- were tliUK 
thriH; dark lines acrosi^ each other on the [mper when after the lapse 
of twenty-four hours it waH taken off. 

.Vfter what we have almi<]y lieard, it will easily la? undersloiKl 
ill at it w'oiild not liave done to stdeet the pole itself for a perinaneiit 
observation stution* even had we known iKdorehand its exact situa¬ 
tion. nml could ha^i^ forA54^ii that it would keep immovnble on one 
of the same sfxir. Advh^d by Prof. Adolf Schmidt, I thercfoi’e 
deridE-d to make the laisc station* where the iiistrurnents for viirialioii 
were to ta-r eiecteiL nt such a distance from the [:Kjle tliut the iilclimi- 
tion would lx- about Kfi®. TtTiis ri-^pdremenL was fulBIlifil by (tJou- 
liavn, which accordingly iKcwme our lieadf|uarters. Wg eonstantlv 
iiuide e.xcursious hence to adjacent parts of the country^ lAid right iti 
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lo BooNiiu Fiilix, where I succeeded by the help tif JeellxiatLoii in 
iibs^tliUeLy proving whui of kks Ims Iw^on As.^ixiiiiHi on theunMicr 
gronniLs niiiiiely, Unit the niogiietii: |K>1r hiis ii<it on ininu>vslide iini] 
^sEutionsiry sitiiiitjon, but, in all prol^ahility, ia in vuiitliniat move- 
mein. Jn wliut miinner tlib movemenl takes phiiA- our consiilernble 
amount of muterinl ncqniml l>y observation will, when it Ims. iK^eti 
worked out, gi ve in.stnictive iiiformntion. 

Tito magnetic ol>j^TVKtions were* kept going Jay ami night, without 
iiiterrurjtioni, for nineteen nmiiths. Jletcoi'ologiail ol>s<Tvatioii5 were 
also taken ihe whole of the time, IVoftwor Xfolin ImJ inpispixHl 
the expedition witii ft L-otnpltde sij of iiiet™\>higieiil instrnnients* 
uml xmitle il hia business that the meteorologist nf thi- ex|HKlil ion 
should receive the Iwst instnietion. The mehsirnlogist, T>r, Ak-sel 
Srwn, was my niagiielu- eounselor nt. hcane in Xorwuy Ijefore the 
departure of the expedition, and many a gt^^wl bit of lulvis^^ ilid he 
give me. The astroiioinlenl e<pd[uuent wns for (he greater |jurt due 
to ProfiLSSor (reehuiiyden, 

Tlie Fskimo ertine ami went now as often as they likoih ond in 
a sliurL time beeiiiiie cjnlte at homo with ns^ Towanl Christmiis 
they all liisappeai^ib witli the exeeptioii of an idil man* 'fi^rain, with 
Ills wifot Kaip>ggc>liu and little son, Xiitiira. They c^anie Jiiul livetl 
with Us during the whole of the coldest part of the winter* the rest 
of the Irilw having gone wTstwaril to rafitLire seal, 

(’hristinas was now apj^ronehing witli rapid steps, and countless 
piTi^parat ions wers^ made, 't'he dft 3 ^ hail k^guti to Im^ shorter nnd the 
cold sharper. Tlien eattie Christinas eve. the fiivt on lawird tlu> 

The weather was hplendid, ahscdutely stilly and spaiklliigly bright. 
The thernionieter —l'\ f—10"' C.). And whai a Christmas eve 
it wfts out here. Was not heaven itself sending ns n gni iing? The 
iiuist glorious iiurorn we Juul yet si^eii lightofl u|j the entiii^ sky in 
eliftsiug lays from the horizon tinvanl the zenith, d'lie rays seeiiK^rl 
to hr raring one another* racing to see wbteh wmdd In;* the in 
the wild elijisc^ Then they all Hmldeidy iiniLe^ as if at a given signiil, 
and rluiiigo into the shape of a soft* delieetety formed riblion, twist¬ 
ing in liglil and graceful niovrincnts. It is as if the um|niet katms 
had no\v smight rest. Are they* [whaps thinking of sometliiiig 
new^if 'rheri siuIJeidy the lieantifnl rihlion is, as it were, toim in 
iiiEiny pieces, Aguin hegiris the cUasiu again the wild flight* It is 
diOic-ult to imagine what ihr next ^dep will It siHUiis as if the 
aieJiitli xvonid now' 1 m' chnseti as thi" ct^ntral ]udnt for the whole move- 
uient. Ami so it Ls. Suddenly, as if by magic* the most g1orioii?i 
fcorona stmuiis forth fmm il. 

Christmas giw-s* the New Venr rouu»s. The many lioli<Iiiys have 
a]j%>afly begun to lin^ us* nnrJ we tiike iij> our w'ork aigaiti with 
pieusiirc. The fii^t item on our ]>rograiii is the LH[uipiiieut for my 
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approsKliiu^ ?ilodf^ juiJiTii^y to tin? iiniiM^dinti'^ iiiAii of tht' inaj^^tic 
pohK Tile ori^niU plsiii %va^ tliiit I nhcnihl iimko thiK 
witli riiH" <xinkpiiiiion niul for I hire tnontha^ suppnrlcxl hy 

11 relirvitig especlitioTi under LieiHuiiiiTht IliuiMXi veitli oTie niiin. 
llieiv were e<Jnsix|i.ieiitJy four of ns who woix^ nblji^ed in luivo onr 
lhin|?^s in {under by n certain diitc* tn one tiling thm wuh u eun- 
sens^ii^^ {if opinion, initnidy, thiil PL>kiTno fiir /nirinent-s wort? tlio iiusst 
siiitiiblr: f{ir this clijiiate. We had thert'forc in ken lime by ilie 
forelock and Ijartered iviili the Eskimo for ihe li^litcst niul finest 
nindc^r-sfcin eluthin;^'^ we eonhl fjet. After many smull trials, tmi* 
W4> nil agreed that siiuiv I nits wcit' far siipcri{>r to ({^nts when the 
toiiijiefiaiin^ was lHdow‘ —^2“ F, (—lit)** C,), I tlunvftHf? started 
a class, witli old 'lYTaiu, the P^skinio who sto^^ed with ns, with 
his fatnilvT as tcaefier. We all four joined and now Iniilf a snown 
hut n^giilnrly every foR^ncKui, 8{>metinio.H one of ns w'as master 
builder and the {rfhei^i miisons: sninctimc;^ anotheVr nhl IVraiu* 
wlio cniild not understand wlmt we were buildiii^ all tVies* lints for, 
slnxilc his head iwnsively, evhleiilly in the convict Sou that we had 


taken lenve of mir senses, SoinetitneH lie would ihrnw out bis anirs 
to indicate Ibe nvix-vvlielniini; niinilHT of liotisi^St and exdainn Igbi 
amichjiti—uiiiiehjiii—amiehjiii! ■■ Whidi niciins, ""This is n dmid- 
fiil lot of houses*’' Ibit in this, ttaa we arrived at what we wanted; 
w'e liofame at last ^o(m 1 ^ainw bnihlers, 

f)n l-Vbruary we tiwik our sled^'S tip on to the heights in order 
to lh> ready for a start the nest morning, Tlie da\" for the bejyin- 
mn^ of otir sled|^ journey broke clear ami stilL I’lie tiuniK^ratiire 
w’Rs not exactly simimery', I he thcmiomcler ix\^diiig nearly —P"". 

<>ni‘ ^ied^* laid a team of m{>st.!y yoiinif for we had 

hjst all the {itherH dnrin^f tile course of the winter frnm one or mint her 
mysterious disease; the other sletlge wins tnnded liy tliroe mem \Yc 
found it difficult lo make any Tivay; the sledf^'s r;in Inidly, The smnv 
in this severe cold wim liko suikIh, anti atlTancc very hissvy. After 
terrible hi\K*v we maile 4 riiilcii the first day, lk*fi>re we I'onld to 
rest we had to bitiSJ onr bouse, Tlranks to tin* manv huts ^ve hail 


built Ik? fore that winter, we did thj,s fairly cjiiiekly—in ulxait an hour 
and a half. The teni[HTatiire, which had sunk to ulHUit — V. 
(—C.), did not tempt us to be nut loti;j[er than was fll>solntely 
iim^j^rv* As scHm, tiieriTore* us we lind fiuished the hut, wc went in 
and w^alltxl up the entrance wuth a lar^e bha^k of snow^ Tho <?wkiiifr 
apparatus was set ftoin^rT and it was soon warm mu! cozy in our little 
stiow house. In Kpite of the Inw^ tem[>enilure — alajut — 77"^ F. f — GiZ'^ 
C,)^ the low{M^t w'e {dj^n-vetl — we spent in all ru?s|iecrk; ii comfortable 
nighL The next day, Eifter ceaseless toil from iiiurnit]^ to eVi-nin^* 
wo managed to cover aj miles, I reiiliatH;! now" that this sort of thing 
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was not enoiigli and flecidfMl tn imike ihv ik^pnt we wen?, 

it^tiirn Uj tlii^ vi^^L and wait for wtirnifr Wi'athei% 

On MaivJi 10 I riindf* iiiuithor iitU^npL to move lIiiH Llejjut 
Tvliai fartlier out. It wps on lliis Irijj tbiil wo fir^t mot with tbo 
Neehjilli K^kiimv aiuJ m'roiupanital tinaii ImJiie to their ^-iiow hiiis^ 
AvJiieh lay mii{>ng the prejisui'i' riilgei? in liwv Stinnl. i >ijr first tn*>et- 
iri^ wit 1 1 ihi?^ ti'slte wjls tiiorotiohly frieinlly situ I hearty. Tlteir vamps 
ronsistecl of sixteen siicnv lints, inliiihiterl hy alK^ut a hiimlml i>ef>ph‘. 
In iip[>eamii{.-e iiml ilt'Oas. they were exactly like our former friends 
the < t^hili KskiniD. 

When my companion aii<l [ were ai.M>in to lie^in to buihl onr honse 
of snow\ they nli C4tnie and ns to niidorstBiKl tliai they w-isloHl to 
help us. We gladly left the work to them, nml after the Iitpse of 
half mi hour onr bill was ruinpletrl_v The folliiwing riuirn- 

itig <Ki:airret1 a st'eiie which very clearly shcnvs in what n^spia'i the 
wliiles 3Tl^El held iiriKai^r these: sava^'s. l'it>m oui' i-julier Kskimo 
friends, the ^tji^luli Eskimo, we had learned that the word iiiiki 
meant a di>^. As nil our wtHV ji'ouuit nmi not ujt to mncli work* 
t jjskeil one of oiir new friends—a imui njiined Atliklenni. wdu> 
a[)jJC4ired to Ije the chief of the ti-ibe— to lend me bis doj^rs the next 
djiV- Tie thoujiht a (iocd deal when 1 iisk^-s.! hint to do this, haikinl 
at me, ami smiled fa inti}", hut inadc no answer. I, however, did not 
"ive iru hut n'|>*‘ateEl my rf^fpiest. He his heiuL ami we iliil 

not mention the matter a^iin, as 1 now' roiL^ideml it s«^ttled, Wlieri 
r tairno nut of the hut in the morning, AttiklenraV little son was 
f-tandin^ near the dwr. 1 did not take nmch iiolst*t^ of lunu hut went 
on to his father's hut to ask w hat had lieciome lyf tlie do|;^* I iiatnr* 
ally used tlie wor<} luiki " which I had IcarnetL 1 le kK>ke<l jii me in 
astonishmeiiL. and maiie mo understand tliat 1 luid ^ot hid '' mlki."^ 
As I jjcrsisteiitly denied thLs» be uitule sigiiK to me that we slioiihl ^o 
out. He went slniifrht over to his little iKiy, pointed to him, and 
said. ona niika^*^ w hich is to say, ‘Miere is my laiy,'* Xow’ ever 3 ''- 
thiuff dear lo me. Mikidid not mean wiih this Irilie do^,‘* 
hut child.’’ ^reat was then their fear of iis that be harl witliont 
tlemur given his scui away. 1 let him understand tluit I had made a 
mistake; the wliole tiling ended by hearty hmghter on Ixdh sides. 

After tivo days' march we came across, at Matty Ishimh a small 
camp, tronMisting of six huts. These beloiigetl to sotne rdijuarhtorvik 
Eskimo, us they ctilleil (heiiisd ves, who weix^ fitmi the east etMisi of 
Ikiothiii hVdix* near tfie place where lioss wiiitere<l in (he 
Theses people made u very l.snl iiiipression on tm\and T said to my wm- 
panion in the evening that we had ijctler lush everj’thing ^?curely on 
the slwlges, and let the dogs sleep near tbenn lii the niorning wdieii 
it was time tu start we misseij a suw^ an ax* and a knife, t made the 
Eskimo iiiHkrstaiid that they must return the stolen articles^ but they 
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Jimmie that they )mil no hnowJedgv of the iiinttot. After adJre^- 
iiiff iiiysi‘lf to (hem two or tiuw Imies in ruin I tired of it, and 
got out one of our earbiiie^;. I tlien o\|)liiin«d to llieiu us wpIJ uh I 
could tlmt I kiU!%T who the tlik-ves ivetv, iind that J w otiJd diiHtt them 
if (he arliirleH were iint given laiek. This wwked, llie things W'ere 
returned in a hiiriy. I did n<*t dare to tiinke any <le|Kit in tile tieigli- 
IsirhiKKl of these thieves, lint retraced my stojts, and ix>ndried every¬ 
thing to the care of our tiew' friends, the XeehjilJi EuHkimo. 1 was 
never d Isa |i pointed in the ronfjdeiice 1 placet! in 11 rest? people: they 
were wlmt tliey up]»ean*d to t>e from tlio very first riionieiit.—thor- 
oiigldy honest. Quite a crowd of thetii joined <.‘ompuiiy w'ith tis, and 
retnnird to the (.ijott, staying with us for a few dara. 

t)n .Vpril ft I sturk'tl ott with rtcrgl, Ptnler Uistvedt to make 
inagiietk' in vest ignt ions in (he vicinity of the jiole. We wereer|ijipfHa| 
for three months, hot onr nine ilogs were not tsjmd to drawing the 
licnvily loailed HitsJgi's, We hatl a tample of £iskinir> with ns who 
were going rmt to capture seal, 1 1 wna a lovely rl«y, ami c urirnia as it 
may sound, felt quite suaitner-like, with a temperature of — 22'^ 1*', 
f—tl.). We Imrl,of course, laam used to a much lower tempera¬ 
ture during the two jireceding tuoiuhs, Kohniarygiving an average 
of alamt — la® F, (—43 ' (*,). This was the reason wliy we jwr- 
spired ns if we were in the Tropics that day with its — 22*’, We hud 
to throw olT gnnnenl after gjiTmenl, uind ooly stop|H‘d w'hen iiidlestv 
ilcmanded it of ub. Tins slwlgn* tri|» tvas not very sum'^ful. An 
iujiirr to my leg, wlikh t inrurreii, kept me lying in my l>sg for a 
Week, 1 had. however, the satisfaction of getting as close to the 
pole as was iim-.ssaty. We had l»een oliliged oii our way (0 cache 
one <if our and preirisions for a niemth in oi'dcr to lui.sten our 

itdviince. This was unluckily in the neigidmrhood of the lehjuach- 
Uirvik Rskimo hunting grounds. W'hen wc came Lack to fetch our 
things, everything, with the ex«»ptioii of 10 pnnnds of pt^mmican, hinl 
Iwcu .stolen. We were thus obiigtsl to return home after nnlv two 
moll Ills' iil isenre. 

In the lieginntng of June large numliere of Eskimo appeared at the 
ship with IdubLer ami skins of seals for sale, which thei* had caught 
during the course i>f the w'in ter months. W'e |Miid them in woixl Tud 
ireij. Ill the middle of July most of them left us again in ditferent 
ilirertioie: to limit reindeer and caldi salmon. In the summer of 
1!HH lientenimt Haiiscn went on a rnwiiigesix'dllion with one man to 
Ca|H* CroKier, uIhjiiI IftO miles distunt, to put down a large dejxil. 
Tin' latter was for a.se <m his sledge jimmev to the eiiM coast of 
Victoria land, p1iiritie<1 for the spring of itm.'l.' Gustav W'iik hud iiU 
tliLB time had stde charge of the magnetic nWrvalinns of the stalioii, 
nnd had dime excellent work. The simnner was short ami cheeriess, 

I he vessel slipi^d the ice on July of passage we saw 
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swans, geos^, loons, diick^s ^^idri-s* nml mimy sirjiII birds, Tlit |>l!ii'- 
iiiigan i^iinie in Mairch and wi^iit in Xf>veiiilM?i\ Thf! only stalioimry 
nnlmals \v*yr^. tbo Arctic fox» the stouts jiiul tlur ten lining. 11 ic vegf?- 
(at ion was ricli, imd liirgi^ truct.s wen- [o Ik» siMtij rinite it>vcivd witL 
llfrtvei^;* weix^ btitlerities, flies* untl some other inst^cis, nut Iei 

otii it sevrnd mill bi ds of gnats. The winter sc^t in sninrwhut carliET 
this yeLtr tlian the [>m.t^ding one, iinJ the ire fornierl n sm>ner. 

The i-eiinjeer* of which there hart Iweik gi-eat niiiiibn-s I he piwions 
auHiniii, were iliis yesr very isebloni to i)e st^en. Tile whole of onr 
winter }iit>%'ision tliuH cojisisted in iJMtl of only ^0 din^r, iiiid Jliesi- 
we liftd shot far iJiJaiKL wlien=!3iH in U'UJCl weeouhl liiivo kl!le«l us inunv 
O-S we likcH.I quite dust* to llie vessel. However, the Ksliinai, tvho 
liuJ a|M>nt the Slimmer reimieer linutitig iii northem .VnieriV/n* lirongiit 
ns a qEiaiiiity of venison, and froni ihlln^r iiiiorters we [H'orniVEl 
saliiinii, I'od Fim) inMil* so tinit we wi^re w^ell provi^h^l for tlie next 
winter toEi. In ihe middle iif OrtolH-T the Kskiiiio n'iiirneil from 
their siiiinner excursions* am] then visited iis in gmd inintk.^i's* lint 
wont olT agiiin lo fbli liefoi-e the darkest ijavi of the winter set iiu 
Toword <"hristmrts they retnraril to the vc^d* and we then hiul tin; 
jdeasEjre of their eonj[>rtriy for nejirly two months. On Mjvetiiix^r 
we Inid a visit fiv>m an Eskimo faiiiily of a <|iiite stmnge tr'iiie, I’liey 
prove{l to Khiepalu Kskhiicj frtiiii (lu^strilield Inlet* near Tindseui 
Hay, Tlie mmfs iiuine was Atugjiht, He kmwv English stdHcieiiLly 
Eoex]>hiin that iirair wlier** he livi*<I two large vessids ivere lying. For 
an old .Mmi-ser rille and 3tH) einlridges he nndriiook to tjike a iiiiiil 
down to them and return with on answw, alajiLl I,o0t) miles. t>n >[ay 
20^ tSie next veur, a sleilgi- team of Id ilogH swung into our harlHir* 
It wiLs Atagalji* He Immgid ns a midl from die Arrtir^ a ship 
belonging to Ijie Canadian (irtxvermiieiiL which wms ivinteriiig ut 
Cap4> Fullertoin iri IlinLsiin Ihiy, She hail originally laa-n the 
and ivag built by the <Terjnaii South Pohir Expedition* hut was niw 
out to insi>e("t and chtaise siiitiililr sjiots for small giirri!:^>ns, Mnjor 
Moialic was in chief command, ami Cri|^lain Hern ter in comimnid of 
the ship. An Ainericun whaler, the Erti, w' 3 is also wintering at tlie 
f^aine pliua^^. Captain Coiner, of the fiVu* ami .Major .^ItHalie miX 
me lEJ slfslgc lings, us I had written to the former, stating shut the 
greater niiridier of our dogs had died in the r^airse of the first winter. 

During onr seventeen months' iritemiiii^^ witli. the M.s'hjilli 
Eskiinn we liecame hy degrtn^ so intimate with some of tlietii that 
ihey little liy little lost die mist nisi I hey Lisiiully have for ^iruiigers* 
and slioweEl tjs roinpletc cimfidence. We* Innvei-ei^ never really 
atNpiinsl their liingmige, and L'oiiscqueiitly rnidd not thoronghiv 
niidei-stand lluur life, AVhat I luive to tell fll>ont them, (lowever, is 
based partly on cureful observation and psirdy on inffirmution fnais 
the Eskimo themselves, and this Ijeing die case, 1 venture to diink 
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tlmt my iti form alii )n iv^mTtlin|r one of tlic nioi^t mleJT-Hlin|' ninl ls*ast- 
known rjic.'c.s of tht' world is cun-ixH-t. What mills frniitly to tlm vuliio 
of ^-arcrlioTi h Lho .mwlps of spli»niii<l phi^togniphs. isnkori lpy Licii- 
tenant [[a!isi!ii durih;r inir sojourn in (liosi:^ part-Si 

Xt^dijillu wlikh ihv Ni'rhjilij Eskimo look njioii as ihoir Imiiir, 
Jii\- tin' hanks of tlir ^^rpot ’^Mllfirstad ]^ikr>« on lloothia Istlirniis* mid 
of thr litllt hit of rivri- whirh flows fi'orn tho lake into the sea, 
rnfoi'tniitttely^ never Inicl lime to puy ilieiii a visit, Inil frcisii the 
Eskimo^s often ro|>eaHsl tlt^strriptioiis I triinw' what tlie itoiEiury hjoks 
like and wlutt their life is there. I'rom the time the ire breaks up 
ill June or July to January or February the tii^st year, it is lie re 
that they live—in siinmier in their tents, and, when the smnv falls, 
ill their snow honse:i7. Often in transition iwrio^Ls, froiii wdliter to 
snimiier and sinnmer lo w inter, when the simiv—ns it is in the luontli 
c>f June—Ls too wuiter-lo^^l to I>e iised for the bnildm^ of eiitliv^ 
snow hats, they nix^ ohli^ed to use a structure the wuills of w^hii^h 
eonsis^t of snow and the rimf of skins^ a troniinnation of snow hnt and 
tent; ur. as often ha|>fK*rjs in Si^ptetidji'r, when I lie void striker in 
jind the lakes freezt' lie fore llie snow tonnes, they lire ohligcd to <.mri- 
stnid u huihlin^i^ of hie wdlh a skin 

Whim an Eskiniu is alxiut to kiiilld a sfurtv hoiise^ ho ih always 
eundid lirsl to eonsnil his 'Miervond.” This is nimply a stick of 
straightened horn taken from the antlers of the rdndcon At the 
lower eial il hn.s a ferrule of ninsk-ox Ikiiiu uiitl at the np|X'r a 
hanilie of nGirnleer kme. It \& alwnt a yard lon^r. With his kt*en 
^danee he now s^^ins the ronntry, and at tho place which pleases 
Jiini l«^st ilirnsts liii^ 'Miervoiul "* into I he snow\ He Joes this in 
order to find out its i|iia]ity, fur it is as iiiipinlant for an Eskimo to 
fmd potMl snow for his building ns ii is for a brirkhiyer to huiv lime 
for his hrieks, A very hpti^ eX|aTitUK‘e is ref|iiired in order to U^i 
the SHOW" in this manner, and, when several Eskimo are toother, 
it is a task Immorally left to the oldest nnes+ I'he nifjst suitable snow 
is that of a soliil and ixmipact kind, with a Junperincumhmit layer of 
loctse snow% idHuit a fcml in ilepth. Xor must the underlyin^r snow 
Ix^ too hard, or it will lx> [JidienU to cut out the blocks. Tlie silo 
once diotien^ the upf>f:r loose snow’ is shoveled uway nnd i:^ laiEl 
round the spot wdiere the house in to Ik^ ^Vlieii I lie underlying hai\l 
layer is kid bare, the hnilder k^gins with his bdfe—whirh is usnolly 
long hladcd and long handled—to cut out and build up the blocks. 
Tile house is conslriieied from inside, uml the Idix^ks are cut e.v- 
rlusively from the building site. It is iwdJom I hat nn Eskimo has 
resort to the snow outside. The blocks are cut out of snow with ii 
high etlgc, and thal is the reason why the site can contiiin snIlideiiL 
materia I r The hut in luiilt spindly, in such n W’ay I hat the sticc'eiHl- 
ing bhjck Is always snpix>rted on a pmtxUng one, and in slialx? niueh 
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n'sembkii ii Isir^- tjCT‘luVi\ Our frrriilffft iliflicMilty wiis iilwjiyii \vb<‘!i 
wc liiul ti> iiud hiitUI thr nKjf. Tlir blut-kri iiit‘ lljiui ptiirrd 

in n vrry [kuhIiIuxi^ cii'ie lusty say aliiicKst rficking. Hut tlie 

Kskinio nre Iwmi tu ihis wtiy of Iniilkliii^, ^Vhery oiiu uf thoin \m\^ 
block tlu'i'C it .slays, cvru if jl fumis an siu^lr uf 4-"!° with 
the liuri non till plane- The gtnirliirc is t-usuplcted hy u Httlc, dexter- 
ijtisly jdaci^d, |iiu" uf show 1ii the jipex of the iHXvf, After tlie house 
is up* there will W a iiiass of refill' snt>w lyin^r insitle h. With tfiis 
(lie sleeping fcH':iif4i and firL'jjhio' lire riiuile. Meituwliile the Judy of 
tlie liutisi' hits tiol in-ell without ixMilpaliiin outside. The !u<jis^- snow, 
whit4i was shciVeled itW'siy a( the Ixi^iiihiiig, she iisi*s to calk all the 
holes uiiil enieks with, and if she has tiny to sjntre ^^he ihmws it u%’er 
the entire hon-^, wliteh helps n very i^reot deal in making it warm 
an^l ilniftless. Wlim fill iii finished inside, an aficrtnix- is out in 
tile will) <pf the same height as the Sxneh. The man comes out and 
I lie wotiuin lakes his [ 11111 * 0 . Fii^st tpf all, the large w ater-tight kayak 
skin h hiindi'd in and is spread over the entiie lamcli; then tonnes 
the turn of nil the riduileer skins—n^fr* large and w^iirinj then the 
rest ipf the etTiHE^ts, siieli as 4'iMikirig utensils, a drying grilL hluhlau' 
for the lamp* and n inuida'r of oIImu’ things which the Mskimo find 
indis[K-nsn]>le^ When all this is done, the housewife its walled in. 
It will [;a- asked, Whiit was thi.s iiLiniuiTfl Iiitly doing insifle the hilt ? 
Herhnjis it wdll m>l Is- indis<*h-t-t t}f me to jnike a lit lie liole in tie' 
svEill 11 lid piH-|} in. Ill the naiiie of knowledge evervlliing is jxr- 
tiiissible, so with a StalL wliieh 1 liap[>ened lo have with lae, 

I iiuidi- a hole in the wall uiul o|huusI 11 way into the sigh! of this 
n lyH k-ritnus ii 1 teri or. 

The lin^L thing she ihx^ Is to juit the lamp in place and make a fire. 
After that i^lie fills the cooking pot wilh snow and himg^i it over the 
ilnmes to melt into w'liter for hei^ lliirsly hu^bimd. As .soon as she is 
safisfieil that the lamp flome is burning to its gmitest estenl* she 
turns her attention tu arrauging other things: the slw-ping IkmicIi is 
leveled inul flattened^ I'eindeer skins plaml in onler on it, and evciy* 
tiling mode as e<*mfoi4tible and coxy as possible. All Is-ing arranged, 
she seats lierseif Ix-fcui- ihe tirefihice and sc-t-iiLS to In- particilhirly 
anxious to iinike llie tire tiuni ns firighth’ and give oiil as much heat 
ns possible, Xow 1 understand why it is she is walled uji iti this 
house—in order to warm it and make the bhw ks of snow sink, ssi tluit 
the whole will form a close and compact wiilb Hnt she will certiiinly 
not Hin^trt-ed in tliii? if I continiie at my pisL-|iiijg, so I fill it up again 
and take iiiy.^self off. Meanwhile, the man lias built the |>assagr:, P ki 
12 in h-iigth, wdiieli leads into llie lioii.se. But lie will it-rtainly 
not dare to make a bole in tlie w'idt and pul it in nyiiiiiiiii teat ion witit 
the interior of the lumse IwfoiX' he i^cidvcs higher orders from his 
better half. lie aimuies hirirself meanwhile w ith his friends, wlio are 
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Ill a ^iniiiur ^itiiutioii, ahJ wJiilfb^ siuay tliF iti jijkjiig an<l convert 
sution, Tlwy 3111' u Hut? jU"riiii|P of nicii iirv standih^ ilwTt\ 
iti^ hilU fi'oiu r> hH>-i St iiidiiis Ui l\ ftvt« tliciiij^li tilers aitFsotih' shoi't Bill'd 
jiijuJi^ iliFiii^ Hk^ 3' !Uif (HWej'fuIIv hiiilt* lliL* lifp i\wy liw] indiicingr 
utl-rtiiiiiiJ dpvplnjiiiii-nt. T!ip jjpI lucid vuirt^.s tkn^ now luNird^ 

juid the pX|wr3iinr liiidliaiLds ciiii cBni[>]ctr their dlnictun-s Ijy knock" 
in^ n hole throsi^rJi |jie wall fi'oin ilic [xus^itigc Iti the liut. 

us now |iiiy a vidil to one of these cJinifi-s iiiul see whut Eskimo 
life is hciv ill ihesir haiuiws uf snow jinmedinti-ly sifter lliidr co]i.sinO> 
lion. I’hc huts aiv? uf dilTeii'iit siaEics+ t^ouji" |H:ai]de like lliem hi^h, 
some low, i^iresuufert-nLe id fiiim iiO to 4o fccU innnuiliii^ to the 

size of tlip fuuiih^ Ii is the iiiouth of Thiiiimr^^ jiml \ ]u* is severe. 
'Ility, ihcin^fnnr, live two raiiiilie^ toother, mi to he wanner, llie 
meniliers of the fiuiiily hare just 3isseiijhliNl sifter the Iniililiiifi^ 
tions and a hmg dai^s sliHl^in;r, rise hoiisevvife siLs in lier jicchk- 
tnijo^d phier tind ciwiis her iituiion>noiis ehiiiit. tonsistsiifr uf fuiir 
wojhIs anil sls iniin}' noti.'S- which 31 wi m+iiesitcNl in varying forms. 

sisiirnls. when rc|n'3ilcii ofteii enuiifrli, wc roijiii] unendiinsbiy 
nsonotonons. Piditely to n'i|ut^t tliein to In'- i|nii-t wsis of no iisi'S but 
wi! foLiTJil uiioLher inodt elTedivo iiieatis:. niinicjy. In givf jj ViMral [Sfr- 
forniiini.v ijf onr own ist the mutt* time. Then we Inn) [k^ico, for oiir 
many tunes, no iloiiln* sonndiH] iiw'ful to Mskiiim ears as their four 
ilid Lis isiJt¥, W p|L this was not veri* pisliti'^ fin a first ciilli but aiwhow 
they w'cre nol olFeiidLah 

The first thino nu Eskimo diwNs when he enters hl.s hut is to take 
olF his rioter coat and lieat all his clodu^^i quite fiw frt>ici s[inw» This 
he does so that the hitter shall not have time to melt and wet his 
cJntlieF. If he intends tu lie in the whole evening, lie takes off Ills 
other outer ^mnneiUs. If any of them liuve Iswiiie wet during tlie 
course^ of tlie iljiy tliey arc thrown to the Isidy of tho i^Liihlislimeiit, 
w ho puts them ii[K>n the ^ill to dry. IIi.s hnnp^r luis iu>w tu U* 
apiswil, and the most, temptiog^ pieci^ of meal and tisli are broiiglit 
nut—of ircmr^e, fromi stiff. Hut this drx^ not afTes-t the Eskimo in 
thi' lertst: otns' ilown, it melts Siam ennii|_diT ami enormous ijiimitities 
dLsjifipean Their knives are their onh' eating itnplement, hut these 
Ihey liuridle wifh desfenty. They liidd the piece of meat fast with 
tlii'ir teeili nml the left liunth ami wilh lightning rupiditv pui*; the 
knife righl under their iiast^ and cut off ii piei'c uf meat so close in 
to their lips that one is astonished (hat the hitter dr* imt go turn 
f )ne liirgi(+ bit of libililM^r afler tlic? of her tin- s^une way. 

The famitv' having lliiis Hjiished this iiiqaiiimit husinessj a mi|i trill 
jurs-sibh' Im^ ffp ilieir tjiHle., anil the eiitrum^c is mircfiitlv lprick(sl in from 
the inside. They now |PrcKcis| to undress till they me quite nalwh 
itnd tluMi sht-ip tin; sleep of the jnst under Inrge ci^veringH <if reindeer 
^km idniixHl in comnmin ptx^sibly till bte the next day! This, how- 
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ovpr^ flelK'nil^i iipun wliPthiT llirV hiiVe piiouj;']i [f (he limn 

inii^ndi^ tu livp hero for arty of tinipj lie hiriiKidf ii win- 

doTiV tlie following ihi}' out of (he lev nii the neiiiX'M -water jiool 
jtnd iriEierli; it in the wall hiiuK‘t|iji(e*ly hImjvp the enlr!in<H‘_ dame 

cun I lien to do lier work Uy iliiyli^ht. She has jileuty look 

after. She .sits by tlio which is liei' a*.vii&toiiLud ijIsojOj with her 
]pgK tiickc^l np iintler hcr^ a ml WllLeht‘^i tin* lljinics and Jjor oifsprln^, 
whoiiri' riiriinn^ in nml out jdayitig. Slii* smiles and looks alpsi>liMely 
luippy^ I^rnl«iljly it is the hvo stiiaJl physju|,m<jriue.Sj inri'sisted witli 
mn] train oil^ which enll tlipse j^leasaiil thoughts. U Ls not ^ 
loii^ siiirL* llii! yoiirifiost left her hooiL wherr children are nirriiMl till 
they iii'e atjoiit :i yeai-H ohh Theii- [thiy ^-ows le-sa hy ami tlic 

youn^,st une j[rw,s up to his mother iiml lix>ks iinjuirin^ly in (ter face. 
Slip knows hiM' T>oj% she tlcwss. The ctdtdren hem are not weaned so 
(pijcklj*. ond mutherV luilk h to thi*ir lasto hni^ after they to 

walk, 1 have even lan's W years of a^^r lay their orrowH iisido 

and Liike jjiiH in Ute repast. 

Unt sts*. heIV roiup>j a friem]—of the same of enursi>. She hits 
^:oine to past the time of day—i-s lx>refL j^erhaps* in her own hut, U 
is Alo-Ahn n yiMin;<= ainl attmotive wnynan. The f^liarp enh! has ^iven 
her a fresh iifdor^ and the pivtl}^ lirow n eyes^ w-jth the blue whites l<H»k 
very nmoh as if they ttmhl hide soincilihi^ iM'hiiid llieiu- Out of her 
Imml -Sticks u(> a little woiideritiy fac?t^ t it i.s Iut yesu'-ohl son ""Aklu/^ 
or the hrown U*ur, {\inviT>^a(it>h is ^nnu in full swin^, anil \hv (w'o 
women seem tt> have a ^'teat deal that is omiisjn|^ to tell one another, 
Siiihleidy tlie haliy in tfie Inwa! Iw+^ns to move* uiid with ineretliblc 
raipidity ami ipiite uti|mraEleleii adroittiess changes iilinne frori’i the 
hooi! to hi-S mothers hi[n lie him his wishes c.^}ijjpHLsl w ith and is 
going to \tv put liack in Ids w'jtrnu rmy place, when his mother dis- 
ctn’ers that Ite is more tlian nsnally dirty lotiay. ^I'he washing pivco,'^j3 
which then takes place lunsl. l>p very eiMaioinica! whim water is scarce. 
She licks the f^hihl eleatu an J then puts him baek. 

1 f it has been a day. the men have laHiii out <111 the iw to ea|jtijra 
fciil, and an* now' ei>ndng Inn-k in the iliisk. They seldom return 
home empty-bandtaL luit have a seal or two wUli tliem. wiiich aiv 
then handed over to the hom^wift^ wdui has to !see to their paitition. 
Till* entrails^ W'Idrh an^ the greateHt delicocy they Imow^ go to the* ono 
who (tas ranght the st*al; tlie rt>s(: is ilivhliNl miiong nil. After sup- 
l>er tliey often n^cpiiiv a litth* fliversion in the long winter evtuiings. 
They then asseintde in llie largest hu( and sja*jid a few* Imars together, 
piiigitig and tliiTii ing, I'liese liius are often tjiiite handsome stritc- 
tums. and 1 liave stH*ti tlimn Ihfi^et high and 2 ^ fi4«t iii diameter. 
(In tht.*si»iw'casions the women all sit round in a cinde and In^gin their 
monolonous ehaiiting, the men entering^ the circle one by one to per¬ 
form a kind of liolo daiiee^ Ijeat a frajne covered with thin tanned 
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n;*iiulw^r hiclo. iitui H^rwiiu sninc?tUin^r jic'rfectly clri'AilfuL 
fi-'?toiiislK"d lilt* Ukis^i 111 ft'Jiti vU’nf^ wiis t]w sin^iiL^ of Ike womeju 

J huJ iihvnys tlu'jii^lit fhiU nil their tunes-—«ir nuher vairkiTioiis on llio 
JlvQ noleti—were iui|>i‘i>inptu. hut hen* I kml eertaiiti pi-twif tluit tliey 
jeLilly were for 1 lieurd iis ninny ns iwonty wonieii singing 

togi^lher ui lli£*si* gatherings, for n whole hour nt ji titne, withuiil niiy 
(if tlietii killing nut of the melody- In iny opinion diii:; ahnutiL jioiiiti^ 
iii TnUKlCiil gift It 

The next evening the inagieiaii of the trilfce will i^orhaps give ti 
repi-e^^uitjilioT] in Ike same liuL 'This is a very serious ulfjxir—the 
only per forma net* to whieh wo never Itad im offieiiil inviliUinm VVe 
Iritked tlieni^ all the siiiiie^ and foiiiK] nut what went oin The hut is 
msnhi sdiniiHt chirk* only a Utile lliiuie iHfing allowtHl to buviu which, 
of eonrse, inadt^ things the more inysterinns—eoniplete tlarkneiK 
would Ik* too dulh Tho mugieian nnd Ins a'^sistani (usimlly hb 
wifi?) take their phiees on Lhi* IwiiieU. and the? eciiiipaiiy sit ni the otlier 
ind of the hiiL Alisohiti* ilarkmt^ hriiods over the? per fori 
The two T 10 W' Irt^gin to utter loud liowl^ amh <ni the whole, leinl one 
to suptweft^ they are killing nne anolher. After tliis faree hai? Ixhui 
going on for half an linur the noise grows less^ and by dogrees every- 
thing Iw'rnmes cjiiiut. TIil* light is iimde sirongiuv ornU to the npjmr- 
I'liit surprise' r?f everylKHty, the iiiBgic;iiin now exhibits two holes in 
his coni i, w hich, la*fore the ligin had Imh*ji sulxliied^ was qiiiti? whiilc?— 
one huh? in his chest sind the otlM*r in his huckT and they go to prove* 
of cxiiirsiN ihiit during this turbulent sct*iie hc‘ lios run [umsc?lf 
through with bi?4 sjvar. Judging Ity Eipjasiranch's, the Ibkinio all 
tnke this vi?ry scTiously; but when later I joked wilh tliein uboul it 
they kitghed and said that the whuk* thing was nonsense^ 

Any noid sign of asUuiishinent tht*tsu people seldom show, Ono of 
the few' tinu*s that I enn remember seeing any iracte of this Avas when 
I sent a messenger to tho ship—I was tlieii in camp abml ten niile^ 
aw ay Inking magncftie ohi^cu'vat ions—w ith a letter in which 1 asked 
for a in*rtnin ipmntity of uniiivunitiort^ W'hen he ret timed the next 
day aud 1 told him U^fore he gave nie the ixinsigiiiiicnts that I knew” 
how many eartridgi^ lie had with him of eiieli kjinl and that bo 
might fount them hiiiL'^*1f, he was iLstuiibcliixl to see that 1 W'as rights 
and imicih inijinv^l hy the use to which vee put our writing. They 
often liiuu.HHl lhpnii^*lvi‘S Inlc-r hv sera hiding some strokes on a hit of 
[ja|K?r aui] giving it to ns, We nlwaj's prc.*tentlcd to be* highly aslon- 
idiedp and mail it niit loud; this gmutly niiinscHl (hem. t*aiiiily life 
gave us llic impression, tis a rule* of l>eiiig Inippy^ though I know’ of 
wiicre lhi- husliqtiut ilJ-treuttHl hi^ w'ife. The male !?ex Wing so 
iiiiieh (nnre nmnerous than the female, it wus not ininsii]il to lliul mar- 
riag^^ where the wife had two husbands. The n*v£*rst* ndidjonsliip T 
Tie^cr met with* In gt*ncnd| the husband W’us stxiki^mau and the 
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wifi! olM^yi^d biitiiilVj but eltkTly ^viibovs wxm iioiiiL-tiiiit-ir 
of gi-i-al 

Thi‘ rtdigioiis opinions of the K^^kimn wTre like our m n in ibui 
they hEiil uii umliu^tutidjii^ of ii ^jcI nnd iiii evil lining* of piitiishmeiit 
iitici rewiinl. If ti iiiiin hiid iim he sJioiild in this lifi\ llien hu 

would to the httiiliiig Judds in llie mtHiii; and liad he Imm a Ijfltd 
III All ho must go under tlio eurth^ During tiio win dr td onr stuy 
jiinong them lliere only ocruriTfb sis fsir ui? 1 know, four Isirth^ and two 
doiUhs, I he Jiitter in k^tli rasps iMung siiiei<1e. It is not etsiisiikrod to 
Im*- wrong, but Is, iiowevn-H indy restirtetl to ivlieii ihr piiin In an illiii's*? 
is Um greAt to l«« V^irue. The way in wliich they do it is, 1 shinkT 
IKTulitir to tluuu iilmie. A sealskin thong is stretclieil across the hut 
2 feet »lH>ve ttie Hour. The siek [M^rson is left sdotir in the lint, and the 
edhers go outside. Tlie\% however* hiivc' |KT|dndes in the widl, 
throiigli wlikli rliey folhiw events. The siek perstm nnwr kneels 
down jtinl erutoiivors to s*aiWnte hinis^df by pre.ssiisg his ilimat 
Against the stniined thong. If the im fin-tun ate person is unable to 
do the business for himself, or it seesiLs to tKh taking Um long, one t>f 
tliose ontsiili*! tx>iiic^s iti and eX]>editos matters Ijy jm*ssiiig his head 
down on the lUung. FLglitiug with dosed fists m-eiirs now and then* 
and unir^li^r is nut uiikiuiwm It thus hupfAUied In the s^iimnier of 
ISHU, At tilt' station, (hat a lH>y 1^ years of iigt* urdilentAlly shut 
another Imy of T in a tent. The faLlier of the lioy who was killed 
iiuineiJiiitely sid^^^d (lie t^llier^ who, for that iiialtei% wuis his adopteil 
son. and dragged him out of the tent and s-tahlxHl him to ilea tin 
Idieir dead they si‘w up in u ntdiidet^r skin and lay them on the groauiL 
A few nrtieh*s, siKdi as a lifrw, sjX4ir, arrows^ and other tilings, aixs 
plaetKl beside them. found many tin inlerestijig object in this 

mannern 

Oil April ii Lieutenant llaiLseu and Sergeant Rislvnili slarteJ on 
their islinlge journey to chart the east coast of Victoria Ijand* Tliey 
had two sltnlges* twelve dogs, and equipminit for seventy iliiys. The 
)provisions weii' rneasinx'd as Mliorily as possible so ns to reduee weight. 
All the i^uue* it is very iitxx'ssary oti a long joiiriiey of the kind that 
everi’tliing i^houhl lie enrefiilly phi lined so ns resill y to liohl out tile 
nspiisite time* The {hquib which had iasni iiiiide the year before, had 
tieen entirely sjHiileiE by lieijirs, hut Lieutenant liansen and his cxaii- 
pimion shot lK?ars. seals, and reindeer, ainl thus spun the jonniey out 
for eighty-four days. K\i.*el(cnt w’firk was iIotu^ Idie east {^>iisL of 
Victoria Land was uharltHl rig! it up to the seveiity-sei.'iLHiil pa rat I eh 
^rho land foniierly sc^eii by Doelor liae at the south end of Vietnria 
Sti-ail proved lo lie a gi'onp of over a linndred small low~ ishinds. 
Theft's were diarttHl on the way latek. An interi^titig event frotii this 
journey W'as the mixHing with another iifikTiown Eskimo trilK-, the 

Kiilnennium Eskiiuoj’^ whose hunting fielils extetid from the Cop^ 


273 


JfORTH MACrKfiTir Pf'LK AND NOftTHWKST t^ASSAGf;. 


|M^nTlil1l> Riv<vr iNi^^t^vurd. TIiuH 4‘ Eskiriifn likr^ iln.^ riK-iitinfifiL 

halve im miiiietiian with i-ivi]iE:ntii»ti. \Vp* laf I'niirsi^ 11 * 1 .^ 1^11 out 
UdiJ ci3in|iimioii^ with Wa^ii. waiviui^ on their letiim^ jind a feast tn 
iHatiiiieinnmtc lt+ 

Oil June I we di:^inantJed the t^bsei-vaitory coiiliiiiiiD|p the ma^netii- 
s^lf-j'e^irtterijif,^ irL'fSrunientis, Fur niiiete^'ii full riioiilkH Wiik huii 
ke|it tills XL ml had done work wliieli wilL ^vitlKiut doubt. In- 

rich in results* 

t hi AiiptsL iJh lit ;i oVIiK^k in the niipriiin^^ we iniiiimieil onr way 
wentwiinl. aitiil I inn not sure tliail llie lit Lie hrt>wiweyt‘fl iKHiple in 
tlirn^ on die lieairLi were iinite rheerful iJint ii]nriiiii;jr, lljinSly* for 
fhry wen* several rich and greail frieiiils. Tlitw waveil Inii^r 

to 1 ]^—prolifllili" 11 fjiiniwelJ for life: ainil if sniiie traveler many yesirs 
Inter pays this plaiaj ai visits ihe numerous tent rhip; wull remind him 
of the inainv iiaippy tluys llie exiHMflitioii Mjxmt here: wilti their 
friemlH the Xechjilli Ksklind. Tlie day aftenvurds we sto]i[Hui at n 
plaw railed hy itie KskimiA Kitmi^hi. 1 [erti we tinak a^ri F^skiuio lioy 
iiairiiiHl Muimi on iKiard* He won us one aiiul all hy his opeiine^^s und 
bmiesty. arnl iweti thi-! who hated Eskimo, hauh [ thinks a warm 
ti4diii|r snmewhpiv iit the iMittoni of his henrl for him. It w'ais my 
ititPTilion til briii^r hiari home ami show him n little of the world he 
coiilrl never hove imagined, iiriil to stuiil him l>3iek xi^miii, in the event 
o( his wisdiiji^ lUiHiL he was aciridcntadly iln^wiied iit llersidiel [skmd* 
.VftPr pa:vsintr tlj,ii>n|rb narrow' and shut low ivalers we came out un 
An^irit 21 in Oolphin axiid l/ninfi {?lruits. Now w^e couh] br[''iillie, 
t>n the uf An^nrst 2S we si^diteil a siiiling ship. It was 11 

proud juiimenl (ov ns nil w hen we hoisteil onr flag and Ixyvu flown oti 
tim A]lle^i^llL 

On Hejitemtipt'r we wen’ stOppE*d hy ire ail King Point-, nnd wm 
nfjer flnit wt^rt' liesi't for a third winter. Ilow'everj we wert» in Idgli 
feiither xill the same. On llie shore ky the linest drift w'jkm] ihait could 
Ih.‘ dpsirerL the sea wiis full of fish, nnd not fair i>ff ihere W'eix- hiires in 
thiniaaiiuis. thi the some faithoiii-s in ]>asi usi, liiy tho nip|>t*d 

whairr Hie Hrst thing we did was to builtl iinrhclvt*s a 

hoiis.^ of drift limlaT^ and after Lhut the oliscrvatories wi'n^ put ujk 
I imm Orlola'r to Jliirdi 12 I wais out traveling w^itli the 
Tiiiiilfi* Lieutenant llansfm having iDiumatid on kiarit mennwhile. 
Tills wititer was exrmlingly Hever*^ nnd disii green hie. On mv return 
everything wiix^ in Hie order, bill on March m \^'iik la^me ill 
imd had to Dike to Ids f^Tlh. He dUul on tlie ttiMU, It was xt hard 
blow' Hi hm* ai romranle so near home. It was not until Mnv" it ilmt \vc 
wtuii able to l.nry Imin the gimmd up to Ikm lieiug uki Jmrd frozen. 
In (he nieautimx* his roflin slcaal m our dwelling lionse on .shore, 
which wo piyo up to it nuiling „p un wc put tm a 

urgq iTusa wit an uiE^tpiioti on it at tin; north ctid of hits grave, and 
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vJien tlic floweiTS ciiiuu iliK-onit^d it willi It IS siLimtiK] on a 

\i^vy pmiuiziGiit {iioint, mid will l>e ft Iftiidjitiirk for the numcroiis ships 
will eh puss by it. 

The spring' was a cheerful time. "^Tlie eontiniift] of E-skimn 

nnd wliit4*s made the time pass quickly. On July 2 we got out of the 
ice anil brought up under the BonansUf so ns to avoid the iee which 
WMH drifting bftckwunl iiud fonviinl in the land lead. 

On July 11 two of the Americmi whiiJci’is c^me to our ]>laeo to col- 
loct drift^rood, mid the same evetiitig we stood out* We took a lust 
farewell of our comrade whom we were leaving behind iis out tiiereT 
find dipped our Hag as a last mark of honor to him its we passetl under 
his grave, ^Vlreudy at Hcrschel Islnzid we were stopfftal by tlie ieej 
and kept thei'u ft wliole mniith. After many tiniTow passagie^ 
and abrupt turns we slixid down Ika-ing Slmit tin August 30* Tho 
day afterwards we went into ^Totne* a gold-digging town in Alaska. 
The reception we received and the enthmaiasm our eTiter|>riiie had 
arousctl there we shnll never forget. 

On ScplemU.T 5 the Gjm set sail southwmvl under Lieutenant Han- 
stura command for San Francisco^ and on the 7th I left with Uie mag¬ 
netic instruments for Sitka, in order to condiide oiir work. On 
October 10 we met again in San Francisco^ where wo confided the 
vessel to the hands of tlie American Xa^w. There rests the old 
Aud greatly does she need iU 
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rrKLASI): ITS HISTOEY AXl) INHAEITASTS.' 


Uy Ili^rr Jn;y Pli, D, 


r. 

(iintl "cnlo^iciftJly l(!plmad is \n\ri uf—ft eotitiitmtmn 
of—tliv Hritish for it is sltimtpd on Hip sulitnaritH^ iiiuun- 
liiin Htrptpliin;^ fi-om Kouflii'iist to nnrtliwpiit sitro^s the JlorUi 

Athmtipt the dpiitli on it 1,500 feet to S.tWlO feeU wliik 

north ft rid i^outli of it VAJ^KiO f^^^t Is the depth reftchefl hy 

HC 1 lltl^i^^lg, According to Jutnes Gidkle, liiiu! conneetion l>e- 

twoeii (iinH^nlniHl uiid the Hriiisli Isles must Imve existed in C'enoxoie 
limes, for relics of iIjp stune Teitiury llorti are foniid in Scotland, 
the Faroes, Iccdund. juid Giwriknd. The deposits in which this 
fossil iloni occurs ore liSscHnutcd witli great sheets of voleimic rocks, 
ndsi «oH:‘!i)lpd Lrtdaiul ridgn^ (or Wvvillr Thomson mtige) wuis ui nil 
events "TPUlIy npheaived in the Tertiary [x-ri<xh and thus an islaiHU 
mistiiitiiisl Ict hiitti in the ninth oinliiry, -iOjiriO Eriglkh stinare miles 
in extent, tlie hirgi^t iKlniuI in Eiuxijm' after (ireat Pritnin, roso out 
of the Athintic^ distjinl only ‘ISP miles fTOEn Cnja^ Wrath, on the 
northwest (XMist of ScnTlandj to Stokkiies, in the southeast of Tcelaiuh 

It is as nitiomd to call this island Icelaml ns it is to call mi ico 
slieel. mensiiring sevend liniidml thonsund square miles Greonlaiid, 
T^^diiud IS not. a bleak, arctic rt-gion, embedde^i in thirk^riblied ice, 
though its northmtist peninsula, Riffilangi, projects alaait a inilo 
north of the Ajx'tic Circle, Situate IjcIaih^^ui 24^ and '^V tiorth 
latitude, yet its ihennic anoinaty is such, owing to tlie Cxiilf Stream, 
that the mean tem|>oraUire of llie month of .Tutmiiry ail Stykkislioliii, 
on the west roast of I^Yltind, is 34.5® higher than it slioiild be in 
that laititnde* It is sniprising that dannary at Reykjavik is mildpr 
hy 14® tliiiii at Milano^ Korth rtaly, ca-r P F. niihier tlian iit Miinicli 
on IK north hititiidp, i. e., fairther south than Tendon (51® 33^ 
iiorlli Jatitudp)^ while thp! mc^an annual for the iSiiiaie place is hut 1® 

* Ui‘printer], by iterailJ^^iioiip fmni tlh* .Joianjil nf Trjuamrtlens ef tJie Vletorlri 
iLir^tUftte, fir riifTaraplilpal ^w.leiy of ilrv^it llrltJiStt, ISX>^, Vol, XXXIV. i)|j. Utt- 
17S: ii3ou^ Voi. XXXV iii, pp. 
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iljiin l^{ St. in^ fsirtluT souths ricurit^Iy. F„ or ii?; 

nvii[:I» iLs that fif imrLs «f A^in iiitiiiite over 17* (over UCM)0 ntilc^) 
fnrtlier (iriiuM^y* oiT North leehind^ CBt in two Viiilves liy 

tin- An^tir CirrU% is S* F. wanner in ilannnry ihnn Stockholnip The 
<.i)oIness of the summer, howe\'ert the annuii! The 

mean leni|R*rsitnn' of iit Ileykjavik Ls only F. 

r>0,ii(.F V\). Tlis- t^Hi roimil ihe scHitlu west, Eind eiif-t LtRists of Ice¬ 
land is never ihuu 41* F., while on the north ix»asl the ncJirness 
of jndiir in^ i I rift in down fmiu Cli‘eenlnn<l oeeusionttllv, every four 
or live years, rHUHt>^ a fall in tcanjti-ratlire, 

ft win thus \h^ SiTii thill [eidiind hn-H a teunM^rsite riitiisite, while 
the elvni'iu^s of its iitii]os[)here rivals thut of Italy, '^A ineiliuni 
of imilihless purity'' this -rEunbihEitioii of seu nnd nioimlaiii air has 
iKN?n weJl eat led, and it Is inocit Ijraeiti^ lUid exlulamlini^— 
drinkin^^ eliuinptt^ns” liii Kn^jlish tniveler says in her l>cjok on lee- 
lumh It is finM- from iiiirri^fK's lhaii tlie ziir of any part tuf Eutxjpe. 
uhd, Lieeurdiiig to the resea relies t}f Dr* Ij. Ih-own, the: lihRMl uf 
uii Ii-ehtmlL^r d<M*s, oil an jivei'ii^^Ot eoiitatii more heiuu^flobiQ than 
tliEit of other iiihiihitaiLls of Kim>p(\ 

Nofoimlry on earth of espial eontitins fiO vnrietl and woiulerfut 
natural [ilienotnena. The glaciers of SwitKrrlaml; the fjords, sidnuai 
riverSi anil niidnighl sun of Norway: the volcanoes, grntUjes, and j§oh 
fatarus of Italy* on a ^n-^miler scale; the luinend spriiipiof (Teniioiiy; 
tile piin'Sers of New Zealand ; the hlr^^?'H■L wiiterfalL next Ut Nim^ra, in 
t!ie world, the Ds^ttifossi, all are iiere, Nowheiv has iiattii'e Ixvri so 
s|R*iidtliJift in ^ivin|4 a oeolo|jiral lesson to man. If there lie ber- 
iiioiis in vultimes He niiresid hen\ Here we see lier Titanio 

fotTes at work huildin^np a country. 

IaH us ap|irijsicli this woiulerhmd, A hi^h tableland, out of which 
rise slinrp ]>eiiksS ami ^litteriiio l<ie fields, and into which run whuliii^ 
fjords, frin^fetl t>y riK-kj' islets on which the waves break in a wliite 
line of foam. Von ilo not miss tlie forest, which is not there* f»v tlio 
vivid hrilliuncG of tlie air shows the j^hicial white iimi volEaiiiiE! blacky 
ami sunset turns them to rich purple Eiiid violet. 

IcviaJid is a p1iiti''ati re^im iromposed of okItT amJ more recent vob 
mnic imissies, not older than the Tertiary jandtxb of tm averaije idti- 
imle of from 1,rio0 to 2,fKKj fret, ocvnpying ihirtcen-fnurirenths of 
the ishindH It cvmsisLsof liasjilt find pfilagtuiite liifa and hreiTia: the 
latter, ihe yoimgi'r formatiorn in the renter am] toward the Hoiith, 
while the jr eater part of the wc^t, east, and north cnnMtti of hastilt, 
or nearly < wo-thinls of the islaiuL The glaciers rise like broad domes 
from thii. platemin In the south, where the glaciers come dijwn to the 
rea, tliere arc no liarlHirs for yiiO miiost from Djflpivogr to Fyrar- 
Ipokki, f«jr oil the fjords have Ixvn lilled up ivith detritOH brought 
down by the glacicDv. But the basaltic regions ure cut and furrowed 
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bv iminoroiis fjords. TIio Ijasultic format umi is into two 

Strata b3^ the “ snrtarhrnnil foriiiatioii of llo^ AHchvik^ IHTiod* 1K» 
to UX> in iliickni'sss layrrs (Hzcnrrin^ ifclx)iit iiii<b 

way up ill the vertical faces of the l>£tS4i]t of the nortlnvesl. In 
lifToitft si rata have Vieen foniici the Tcmain^ of a ve^^-tatiun of the 
Amerieun ty|>c when Itvljind ha<1 i\ tropit'ul elimute.*' Thv exleii^ivo 
firt'ests of Tertiary tinicji seoin to have ht^vn ovi rivlieIioe<l l>y fjutnkv. 

arii] stiinel lines by floivin^^ lava. Siliailtnl tn-e stems are finnul 
iti riiutiy |jhnH-s. Tlie of ^rlaciei^ or ire^e<jveivtl iillltinles is esti- 
matetl at rfluarc* luile^^ seven tiiiiOrt that of SwitKerhiiH.l [+10 

square miles), t-wnpanible in si:^e only to tlie p^laciers of I lie |K>lnr 
re^irions. The Vatiiiijrpkun alone iiieasun-s ;i;tU0 Sfiimre fiiik.^ The 
hoi^jht of the ?iiiow line iiii the soiillu-rn si tie of (he plateau J?i 
feck on (he northern ^^ilie 4;J(HI fi?et. the iiir in the interior liemg miieh 
ilrier+ Tin* ii|>peaniuet!" of these glacierj+ is (hat of the |Kdnr re^ioiis. 
Thc suniniits of the mount a inn art' eovere<l with flat or vaiiltesl ii'+? 
Helds from whitli crkciei^ branch nivK Tlie glacier ex|>hisions 
ghieier leap) are jieculmr to l+x^lancL TIh^v' (MT+air when 
ihen^ i^^ an ernpliou of uti iee-covered volcanon On such fKH'ashins 
exlciisive Irantjicjf ctjimtry mv iimiuhitiHl aiul <*<invcrted into an eddy¬ 
ing current filh'il vvilli llosititig ice. Wiihiti histuiical times fjords 
and Ixtys have in thk w tiy k^en filled up. Ihiring the Olacitil e|KH.h 
tcelanti was com[>letrlY overlain with an ice nri>f or covering of at 
lea-st ifjoOO feet in thirkuetts. and stnations |K>iiit to nmn- 

ihan one glacial jM'riod in Ii-elaiHl. lliere niniiy tra<tbi of the 
shifting of the sliore in ]>fist-tTlaeial timesLi esiwKiallx' ill iIk" norlh- 
weai^ I he highest Blmn* line or raised iK-ach iMnng fi^t nhove sen 
level. Thei-e a ihiiihle raised! laaich in the norihwej^t, and the const 
m still rcct^ding. 

On Uie harhorless south and southeast coast |>eoplc live in little 
oases:^ i-Siihited as islands^ viit oil h-iym tlie rest of the isle by sainl 
desi'rts ami glaciers, w hicli t4>me t« their very iJoor and threaten llieni 
perix'tiuillyj and under thesi* sleep voUmnot'S. It i-s pleasant to liiid 
ill this lujwding wilderness hright vvilli Howers and fragrant 

with thyme and nieadowiiweet. 1 let ween the SkaiUafelLsjdknll and 
the iSkei5arui{okiill willows, augtdicjt-s., a ad birches ^ I to 22 feet high 
nestle in clusters^ and tiien; is even ii lurumtaiii ash f+et high. All 
round, t^ver^v f|uarter of an hour, is heard the thiinflering crash <if ice 
Ulot4"s fulling down on the muddy simds or into the yellow waters of 
SkcifiaiRu which changes its Iwd cnntiniially* moving over a milo 
sometiine-s cdirti in a day. Nnwhiut* is it |aKisii>lr to study so well 

J¥MrffirlJrtfw<^Jir Is IIh' li'taiiiiiUi- luime far famtiUizefl tree tniiiki}, a conveident 
naiae for llie wli»U' of Et-^-ULiitUe Utfulfe stnila, 

&TtiSN UKuUe Isatn! lius tin rejarweataOve In lUe Isliunl of MliU anil Coaaty 
AutTlui.—Kil 
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llic ^eologituil itaiuUtioiifi piT^vuiliiif^ towjinl tlic cln^ of lU« (iliiriiil 
i^yyoch in EurofM'- 

[Lt^lnntl b i\w ftiJitor of ii siilKtc^jiiiir. volcanic rt^^ion^ aind no I'Cfrion 
of the vsirth has an tHiunl iHlv lo l>c called tlic rjiiinl of Tt 

its Very existence to volcainic iL;|ii^iiT I'lJiitiiitied to-Jay uistl inny 
U' truly ralkHt tlte aVtoik of ><tiltterruTiet>iif^ Ui^ai, Si* s|n;tt un tlic sur¬ 
face of the ^lolx* of its oxleni exliihiis marks of lire in s^lch a nmlti- 
tiiJe, in sneh a variety, atitl of t^nch a nia^iilndc, Xoiic coiitLiiii.H nil 
vfjnal mnniicr of v<dcancH'a. Xowherc have eruptions of hsicU jiia;fiii- 
tiide occiirml, IkMitor ThornJJseri has ruLinlod WJ voif*atnie.s, BSi of 
whieh Ltre a si^ries of low cutlers or iTatcr chiun-s, 8 iiit" of the \ csii- 
viiis slia[H.\ aitd lU of the Sandwich Islands hiva-ct>nc >hiipe. Five 
Lhoii.siiiitl fiijnare inih's of land ui*e eovercil with lava. The [Kist- 
Irlacjal lava alone wfsiihl <M>ver l.knnnark with a layer If! feel in tiuck- 
Thrt htr^'sl lava dc^^-rt Lh tho fVlafHdinuiii, which covers^ an 
urea of LTfMl Htjnari^ miles and is fi‘c>ni IJIIMS to ti/iOO feet iiIjovc -st«a 
level. This lava held ha^ Insal formed hy the ernptioiis nf nhoiit 
voleaiitH^ Tlie riil>ie eapaettj'^ of tlie liiva cjei-ted heri" would 
make a solid cnb^ each side nt width would measure n\nn}i oO miles. 
The most fretpicnt form of maiiifeslatioo of voleanic eriiplion Ls the 
formation of a series of low cralersH often sc vend mih's in Ii-ngth. 
ulon^^ lines'^ of eleaVQj^' in die crust of I he earth. The long^^t is that 
of Ijdvi, miles Ioii^t containing uhoul H>0 emters. Soimaiines Ilivu 
has welled up out of fij?siin*?i vvilhoiit emters. The largest of ihes^.* 
is Flldgjij iiortli of [Mfrdidsj^knll, 19 wiilcft long* 434 feet deep in 
one place i^at) feet deep—I h it torn 4fiiS fn4 wide. The rolcaln>es un; 
not, as was formerly suppn^'d, liinild-l In die region of palagonite 
l>rcocia* Dn the Fnxndiay are muiiy small volcaiaw's which have 
broken through the liasall* About volcani>ea have Iw-en nrtive iti 
historic times (tKKb-liliSKl), Vcdiiviiis k dwarfed into insigiiiliniiiiv, 
for I he liivn fliKiil of I he last eruption in tcelainh in IHTot has heen 
compuled to contain ^iL,tK>0 millions of cubic fwL while in die hirgest 
erupt inti nf \'eMjvlna on jvt^ord* that in 171*4, only about T3tJ in ill ions 
of cuhie f<iet nf luva were ejected* 

The luva field of die erater i4uiin of T^aki mvers s^lllle 230 sipiaii^ 
miles, and the lava ciirnuvt flnwinl 47 miles awaj" fiojii tfie pluce of 
eruptioTi. The Iniigcst llnw of hivti in Icehnut is tlml frem the eriiters 
of Fiskivijtiu 1*0 miles long* On March T2,187“^, a lava torrent fniT(sl 
it^ way t>20 yards up an incline of O'" On MaiX'h 2!h 187.7, flic 
piimice ashes of ^[onnt .Vskja ^vere curriotl over IXXK) miles aivay to 
Xorway in eleven Inuirs forty miniiles* unJ in unotlier ten hours to 
ritockholiii. The colimin of ashes rkiiig from Hekla was ineasnrcd on 
Ajiril 21,17(>C^ arul was foil ml to ris<? lthfi<*0 fwt ak')ve the top of tlio 
itmmitain* on Fubrnary ii, I84(>j it rtsijo 14,35U feet. On April u. 
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17 (jG^ n fi-ttgtiHUit of tiasiiltie sc-^jriti was luirleii from llrkla tu Viili- 
Viillirt a diisiitiiri^ of lO^ miltsv 

Tlie g^jysswrs Imre ln.^ii w mRch written about that T ?hall lea ve thmii 
out and trrat tiioi'i^ hi detail of the voleaiuws of le'claiKL Several 
new geysers burst mit tluring the eartiiquakes in while the 

u'dl-kiiowii Stn>l£lviir diftiippejirtd^ having Ikhio in exi^lerioy one 

Innidred and seven years, 

Tiie rmter chains and volraiiie fissures run in etTtiiln illrih:Hnns* and 
there are Jtt pre^nt two lines in active cimditicni. d'he otn' runs from 
southwest to northeast and contains tlie eraters of liejylcjanrs, the 
TIekfa, and oUnsr voltaiBM^ of sOntherEi fceliiiiol. The Hjcond line 
nina from sou Lli to north tmd eodtains tho Mirvatn and Vattuijflknli 
voleanueH, Hot springs and sulpbiir mines mTnpy the siime lines, 
win eh art*! also takeii by mom i tain ranges and submarine reefs, 
i-hirthqiiaki"^ run in the same iliredions, 

Kruptions are not so freqnent ns in tbe south of Europe^ ITekhi 
breaks out at intervals of scvetity lo i igiity years, other vcdraiio4“s 
even Ivs^ fi'equenth^ 

Hekla, ■" The Cloak '- (from the ktuiIM:), llie most famous of Ice- 
iaiidiij volcitnoes in 3:2 miles Inland from the nearest point of die 
coast, and situated of TorfajbkulL Its height is 5,IDS feet. It 
is a longitndiinilly slia|>ed nioimtain rinming st>nthwest to northeast^ 
piled np i^f kiva hhx^ks. pumice, and asUft<i, with snow-fillpil rratei^ 
standing in a iwv on top; it Is an iuiornioiliale form betwtHjn Vesn- 
viiiH and a eniter diaiiu Parallel with it run other inonntain rkiges 
of palagunllet breecda, and tufa feet to ItoOO feet) i-lndded wdth 

craters, Tim Xnrwegian ininemlogisi. A* Mellamh coimtetl fourteen 
enitei-s in a clireet line near Ih'kla imrtlieast. to soiitliwiH4,t, with ii 
lava stream of its owm Vhist fields of lava extend round Jlekhi in 
every^ directien, 

(}i llekla\s eruptions eighteen am histfU'iciilly known, without 
r<^<rkoniBg three or four eriiptirFns from craters hi its neightiorhnmh 

The first-known eruption of Hekla Iwk piafv in tin4, the last in 
i8Te. t hie of the niasl violent was (he sixth eruptloiu ilnly 13, A, D* 
J3tM.L The mountain w'as riven jisunder leiagtliways, and out of 
iliis yawning riiasiii rnshi'^l forth eolimins of fire and streams of 
lava ivhidi ran nearly to I he etwistp 3i> miles awa_v, leaving here and 
ihen^ in Uie ludlows on its course lakes nf liquid lire. The crater 
vomitetl rw 1-hot lava Idouks to an uiiprLM'edenkHLl height. Tliey 
cooled sinlrlenly in llie air anil hiji>i fisunder Avllh a thnmleririg 
i^rasli, • * • A strong soul Least er carrieil the liugt^ clouds of 
sand and ashes as fai- as 180 miles fmin tlic Aulcaiio, S4i that ihey 
lay tliick on the ground all that defLinats The eriiprion lusted on 
LUtbn>ken for nearly a year. (.)n iXHseinber 2S sfuch masses of jiiind 
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jmtl Tivprtr llirown ttja lluit* ait ii ilisJUiiico o( iiiil&s^ Jiifrli liiHs 

mid downs wi^rr f<H"riiHl by ilmiu iitid u violent pmllit|imko hi id wsistc 
the pzirt nf thf^ dLstrii:^ sjmrt'c] by tht* «?arU<?i' priiption/' 'TSk* uitliL^ 
n'liditHl tlu^ tiurtli of looliiud^ Tlip air vtjis dtirliPiiiHl. h tiniiiio Limt 
la'^ of lift^ f<illowod jintl were ^linitored l^y c-ardojuaki^. 

'rhe toiitli enjption!i July IfilO. wsis viciloiii tluO hti^' lllocb^ 
of Itivii wore thrown amt c»f the emter ais far aa Bl^l^lholU niihiH 
disUim, iind men were killud then? by them- fn Maiy. lorj-t, nt the 
tinit" of the elevpTitVi eruption^ l>e^3[>lu wore obliged to livi^ In tent-s for 
the greater |»irt uf tlm stiiiiiJUT on iiecoiint of fret|itohf o2irrhr|inikt?H. 
The rliirtM^nth i^railition U-mk from Jnnnm-y to Jlarrln taS^T. 

I/Mnl rv^[>t>rts wort* Iieanl for twidv<* duys u\ the iiin’thnioftt 

pjirU of [etdniid, and eighloru ctdiiniirH nf fin* H'onr st»oii to ri^ 
f^jninUaiiooiisly from the nionntjiin. Tlw nsln*s iToyertnl jiboiil oiio- 
hnif of the ihlond. In the HfLueiitli »*rfc 3 pliois whioli U*giiu May S* 
ihirtooii omtors broke Tlie iiixttH.^nth i*riiptioru in 

may \hi eomparcti In ihnt in IW(\ mitl laslod from h’ebiiary n* Angirit* 
^ Tine ourtlo|iiake wiiSi folt on the Idgh mid ondiingrred 
CUoLids of uhIu^ Hniiigi^d day into piteh dnrk night, IniL glowing lavn 
h1ni*ain?v Jit up tjje diirknesH witli a nal glan\ Aslie.'^ were borne In 
Xorwiiv- Till* fall of a^li(«4 ami t1own[KHJr of rain lasted all the time 
till Easter, *'rhe rattle sayed from iiihi4mtunenus deallit having to 
e!it the singed gniss under I lie as]ii*s* fiiilTered frt>m a Si'orJmtie dis- 
[•asf, ami lost their teeth or perisln^d/" 

The eig|ilet*ijtliemplion eominermed Sepleinijer i!/l?^4J),anil mntiiined 
for seATfi ntonths, Ibtlley says tlie thiines wen? seen in ()rkm*y. (lie 
ashen were ejiiTied over to the Orkneys ami the enlitmii of smoko 
ascemling fmtii the cniter wiis foiiml liy the nrtithematieian ^riinn- 
Idgscai to rt^arh a height of 1 b(XW) Tlie hiva streatii was 

ffc-t*i in deptlt and et>vered S to 1) wpiare. miles. It moved oin secK)]dng 
tip hills Ilf sand and earth in its way, the mldioE licjuid breaking 
forth novv and tlii*n from under the emded siirfiii.H? wiih violent 
enishes. The lavu ejerted is isnnputed id MAW tiiinioii enbie feet. 

The [aminsnla of Iteykjaiies is vokninic thmnghnut, lamlairiing no 
less than 'SfK) vnlninoes with almiit TtKJ craters. The ranges of 
voteanir peaks, some of whieh risi* to 2SM} feel, run in the same <lir(Hv 
ti(>n ns the Hekla UaTige, They art- mostly extinct; six of them have 
lu-uken out in kistorieol timi's'. A numbt^r of volcanic springs and 
eiiusms <'left by earthquakes are also fouml in the peniiisnhn 

Eldeyjar (Fire Tslra) or Fnghisker is a idusUT of voleunic rocks 
sitLiiUe 10 to ii3 miles otf the WMilliW'i'St [joinl of Reykjani^. Xine 
crnptioikK^ the earliest in 121U are known to have taken placi- in the 
iKaioin of the WR near ih«^' ialets* In during the Bkapin 

eruption, an island tidied Kfey (New' Isle), alwnit lb to l+l square 
mihs, Lip[a*Hix*d us^ar the Eldcyiar^ alHiiii ITpII miles dislmd from ihe 
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f»f lln^ eruption. Tliis l^litTid buh tiiken parws^ioii of Uy tli4? Thuatrs. 
Till- nt^xl yi^iv it lm<l ilisiuipfieartH!. Tlio (Jeirfuijljisk^r (ur t^korrie 
of tliir Gri^sit Auk), one of tliest; iwkutla. was r<?iMirli.^ in 1S34 to tuive 
Slink into the Si"!!, 

Klclliorf^ (Fire burgh, the fortre?y=i of fire) in ii erater ITfi feet liigli 
and ti3^+ in diaiiieler, in the middle of n IhU pliiin, fi>un whirh u 
lavii iTiivl- now called Hoi'g^irhraiiii, issueiL It is the first crater 
inenticiiual in liistorv in a state of eruption (l^indniima, al>oiit A. I>. 
ufKl)* From afar il looks like an i>Ul feudal ai?!itle riaing in the midst 
of the phiiiif ivith halllements, ahme ami isohileil. It rises gently till 
witliiii alwnit SO fe<*t the Hiimmit, wlieii ii slnijies itself liiIo ei steep 
anti pri*<u[>itoiia B'rtll of black, glared laVii^ cixswiied with lofty 

laitrlements, 

Kiitlii or K^5tlngii% hi the eastern [mii 1 of Mf'rtklsjokull, h a vol 
t^aiiic t-hasin TOvertai with ice lielweiUi the eTapijons, It has ImiSL 
thirteen times, with jjrodigious iiiiintlutions^ from S^i-l to ISIVO, Thi-^ie 
'^glacier leaps" Inive carried ilow^n masses of pulverizetl lava mnl 
alluviid lit trilus, filling up fjfirils and biiys* Bitering the coast line 
and causiug the land to eurroaidi u|K>n the st?^. Tlie first erupt ion of 
Kalla laid waste Ib'o distrids. Ituiiis c^f the farms iliwtroyoil 

llmi year werv foiiml at the U-giiining i*f ihr stventeenlli csuitiiry. 

1 >11 ring its third eniptmn^ in 1^45, glacier slips overran Sdlheiiuasaii- 
dnr. The liiycrs of asln?^ were half a foot thick. In fifth 

eruptioiu lifty-one honiestt'ads were dc^lroyeil anrl a whole district 
hi id waste. Iti ITj^o. eighth eriifrtlon, ashes fell i n Xorwity , inimda- 
lams with ice fkavs, earlhquaki-s, luul i^lniiuis of fire; lightnings Lit 
(lie dmkm^ss of ashea. Tasture land was covcml ^ fi-et deep wilLi 
[miniei\ irh<Vtb niiitli eruption: >'Ocli was the rpiuiilhy of stones and 
detritus Ikorne down with the glacier sliilc thiiL a dry iM-aeh wtis 
fomjcil wlieit* formerly [Hiiple fishcil in a depth of 120 ftn^U The 
cfwst line was pushed over IhOtKf feel out into I he si-a. 'riie ii^e blocks 
swppi a idiiirch aw^ay anil it sailcsl out to sea tii the iniilst of iLicin. 
1721, tenth eruption : The ii-e hlrM:‘ks of the glacier sliji were groiindcil 
ill a depdi of IdTl (^o oOO feet, l:i to 14 milt?s out at sea; a grass 3 '' 
ridgi* of land W'as swept away nmi in its place was left ii polislied 
slab i>f riM-k ti.Trd^ HipuiN* fufLiOiiis. The itshes fell so (liiek dial at 
faniis Ho milew dislarit from the emter light was ulfc^niml so as to 
make the muling of print imiKxssihle. 1755^ eleventh eruption: 
ItiH ks nf the size of a house wen^ einls"thled in idi Idiwks carried to 
sisi. h’ire arnl water issued from three ciEitei^* act^ompariietl with 
smdi teiTifiE^ explosions that i)eoplc tlmiight the country was U-ing 
blown iip. A hail of bunking stones and trails of fiiv fell. In the 
night everything seeme^l on fin* imd the air was filled with a sub 
phiEmiis smrih fifty farms Avere di'stroj'ed. Tlse south part of tho 
eoiiniry avsls eoAertsI with n layer of ashes onc-luilf to 1 feet thick. 
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I'lw SfVlhdiiiJi (iliici<?r?wmw! to rise nm.l ^^mk violently- It st^uietimes 
m^iiiedto U'^ rui^MMl ilnukle its hci^Hii from the j^roiuitL 

Eniptiom of a Tiiagnitiidri nnprinillcled on eorth in liistoi ie times 
twk pliiot* from u oliaiii of UK) cnilers, 20 miles nhimt the \^i]ley 
qf Vdnnfirdftlnr* neiir the soiirccw of the Skaiptu, to tlie tioilheast 
of Myi-shiilsjnkuIL Tlie lavo covered an iU'ea of 220 scfiiare Jiiiles^ 
iiiul the volume of lava ejected is estiniati'tl by Lyell, in his l^riiici- 
ples of ( 11 * 010 ^ 7 * to lie equal tn that €>f Aforit lihinc. Thor*idilsen 
puts it at I'l million cubic incters. Tlie eniption lasted from duru', 
to rFanuary, iTfeb The ^ivateift length nf tlie lava stream* 
which passtjs down the chnpnel of the Sknpta and reaches [Inausar 
in x^bHh 1 Ilunl^ is 47 mik^^ gmitest hmidtli In mileH: I he lengih of 
the secoiul htva stmim in the chminel of Tlverfi-slljot is over 40 iniles^ 
hi'eudfh \* to 10 iniles- In plact^ it fills valleys [itid chasms of jl 
depth up to IKK) feet, yet Jls avenif^e depth here is only 20 to -tO 
It is said that faniis weix^ dctstiwed and 400 jwople h^sL 
their sUelterK Famine anrl K4^(>rhutic disraJH^ ragi'ih aiul animals 
died ill greal tiiiiml>iU's; |K^rsuiLs |}eri!^tied« alKint one-fifth of 

the |jif|juiatioin Tlie hiss of horses is reptj^rtetl to have been 2H,013^ 
or 77 per cent of all horses in ]a.dand; that of cattle Li,4t’pl, or 
per cent; and that of sheep 1IHL48S^ or 82 |ier ismt- Thi* jiiiiss of 
matter ejecti^d is ^Hirupntcil at r>O,0nn million cubic yiinls. 

Along the txirdvr^ of Vatnajukull vulininii^ erupt iona have often 
tjikeii phu-e. Its greatissl. votcimo h OniefajiikuilT which lias bixjkeu 
out ihrts^ or four times with formidable glacier slips. In the iniildb 
of I he fourteenth I'ontury—the annals disiigree ti.s to the dnb^hc 
ice covering the top of the mountain rushed tiown in a violent tor¬ 
rent toward the sea* liearing along with it so mne li of stom^, .sind^ 
and detritus that a sheet of water having a ilcpth of 18M fc+'t was 
ehjingi-d into a dry, ^ndy Iheticli* Five ferlik distiirls wen.^ totally 
laid waste. Forty fanns imil tw’o churehes wem *^wej3t jnvjiy out to 
KCIL wdlh all that was iti them, in a few’ liours. Pumice aod ashes 
wen^ ctarried into the north and west of ladaiul 2(K> to :WK> niih^:^. 

Its tliird or fourth entptinn took plnet> from August tb 1727, to 
May 1728, from tivc to rifts in the glacier. The ptM>[>li> iiad 
to i-amp out, and walkrsl itlamt wdlli tubs on their heads, iis the air 
wcis filled w'Uh burning embers. 

The lava desert, Odafahrtiun, which is li7i>0 Sipairc miJe-H in extent-, 
has nuuiy cratei's, mcK^tly unexplored, cxwpt thofic of iho Dyngjiifjcdl, 
tlm krgc&t voknjiti in Icehnri. 4,Jj(M> feet iei height, cast nf I he renter 
of the ilesert* These nioiintains inclose ti circuhir vuMey or ciater, 
Askja (the bisket), 25 scpnire tiiiles in iirea, a vast cmlirr, 17 miles 
iniior, 24 outer ciix^uinference’—a iiiuUhtuiii hidtt up hy inmiiueruldv 
kva (low s and upbeuvak to 3,8? M) ftset. or 2,:5iH) feiu sdnive. OtHiah- 
raon. Its liottoin is 3.100 tu 3,500 fwL jihure ^ea lev<4, inclining ea±il- 
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wjini 1" -2U' tiiwanl Hu> motitli «f lliL valley wlikli uiwiw into tli« 
siirroiiiKlinfi: tracts. Slany nclivL* cnitera slml Lt^ lx*lloni. An 

eruption tiKilr lioro in In tins southeast corner of tliisi t al¬ 

ley is a (lip SOO feet deep in the groniul, in whidi thera is a round, hot 
lake, having u leiniu intuixs of 12 “ F., iind l.OfW feet in diiiinctei- when 
it was fmniil in 187«. In iSSd it lilleil the whole dij> and hud Ihscoiiw 
10,0<MI fwt hiiig, hut its teiiijionitiire wus only uti” F- 

On .Vliireh 2S*. 187a, an emplion etjvered the w hole of eastern Tec* 
land with punuee and ashes, 'riio erater from wliieh I he eruption 
proLVwlcd is situated on the northeast edge of the dip. 3(H* fetst in 
diameter, 150 feet in depth. Its exterior is a slope Ulled with fishes; 
its interior is iioinnl and [leriM'iiduailar. It is now a nuid caldrnu. 
w'Uieli no longer emits steuni, but gix*i on tioiling, in (piaint txilors, 
depositing sidphur. Craters 5n this hike emit steam, with thundering 
iioLses, sounding in the far distaiiet like the simultaneous letting off 
St ea Hi f ii >in i n im ineni I ihs pi I>t^s. Tl i on aldsen snys: 

Nullin’ ie liere Knoitler iiial uhpre ovemwiai; tlum ... lilaci' in Irelmiil t 

linve KHi’ii. He wln> once Iws hUaMJ on tlie edse of this earUaU]! will lawer forjjS't 
ihe olelit. 

Tlie steam piTssiira seems to have coiiTeiTfsl all the hiva in this 
eruption into pnmiee itnd aslu's, 

Xorthcusl of the fWafiahnnm is a niouiitiiin range in whirli the 
volcano Ityiigjii, which biiH given name to I lie whole group of lunnn- 
tain.'’, is situated. It Is S,raM> feet high. The original erater is U-'iOO 
to I.noo feet ill diamen‘r lUiJ half ti!h*d with lava, from wlih'h 12 
eolniiius of lava rise. In the midst of tluv^e is a crater •l.ut.K) feet in 
diameter, «V(Kl to lOtl feet deep, with n terrilie and Ktiiriling look down. 
Xoiihwest of tlii.s Dyugja is another voleaiio, also nilled iJyngjii 
(nonhiTii Dyugja). 

North of the Dyiigjnfjoll in the hivu tract Myviitns-oraea (the 
desert of the .Mosquito laike) an eruption Kaik plaee in 1R7”», near 
t^veinagjS. A rifi t) miles long nppeareil, along wliirli HWie traler 
cones, TO to lOS fwt high, shot uji and spread injXit) luihte feet of 
hiva over the phitn. 

No spot ill [('eland is so cruwdt’d with eratei's. lava formations, sol* 
fatIIms, and hot spriiiga n.^ the ueiglitKirhood of lAike .Mf vatn, ej#jai- 
I'ially on its I’uslei'ii shore. It is so tldekly stiithh'd with eslinet vol- 
cunm>s and reiiiniiuiers of pndiirdoric laiiivulsions as to hxtk moiT like 
a landsca|w in the iiioon than anything else. 

Kroptions took place there with short iniervids in tlm years 172'[- 
1730. Tlio chief volcanoes arc Kralla and lA*irhtiiikur (Clay Fenk) 
ill a pahigoiiite ridge vunning froin south to north. Of these enip- 
tioiis those froiii f A>irhm1kiir liave Ihxmi the most formidable. 

Ill an eruption of Kiiiflu, May 17. 1*21. groat masses of volcanic 
matter issued from an e.xplo!n%'e erater called ’* hell ” (Viti), 1.<J30 feet 
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ill lUiuiieter. So invn wns ujtctetl. Tlic fiinu^ of tins vttlniiio is ik>rivtitl 
from its miter of L)niliii^ duv. now n nHiiid Isikn with i^okl 

wiiti^r* to tlic ornier Jiit? teiiI|ilLiir iinij iimil spriiij^,^ 

Ir«'liiTitl lias linotlii^r iiiid irreater rliiini to yimt inten^it. It isj sis 
^Villitiiik ilorris e-aid^ the (ircwt: of ilie Nortin It prodoml in the 
twelfth uini thirle^-ntLi tviiluritw a lilerittoee uti|>iiriil]elei] sifter 
lH*fait^ the golden si|p? of Eii^lnml and Friinre* in diarsieter 
ill psii^iuiiiite drsinmiic jiowei', in sevenv noble sim[p|irity« in 
hnmnr. All tlie ehiiraclei'si of the ^Sagas Jive niut iiioie to~dsiy. h'vei'v 
hill iiinl heiulhiiul and vnJley in the idiind is full ihrir preseiis'^. 
The leelnndi^r of loohiy i^nowa thcsii ny heart, tt is ns i f evi^rv En^- 
Hslnnniu from prtii|MT pi kirifT, knew hilinkf^[K‘niv’s liiwtorienl plnys 
aiiid roll Id rf?tdl thciii more or in his or her nwn woi'ils. It luis 
kept the inHiomd pride uhie! ihi'ongh evil times* Jt has preserved 
the iihnost iintoiit:lied liy tiiui’ siiul foreign Uiterconrse, 

Nowhere is the I'ontnisL lit'twmi lunn iind his siirroimiling^ S(> 
g] SI ring iis in leelnud* Buried in snow^ nmj thirknet*J* flcprived of 
every voiiifort, living on rnneid lintier and dried drinking sonr 
wdipy 4tnd tni]k« dressed like his servinit:^, s^'kiiig in ii little l>r>sit Ids 
fiKKbyet iL cridtnrefl mlniL possessing siii intimate kiiowkidgts not finly 
of tlie history uf hb own eniintry but of (irect^e and Bniisr^ ii pm>t 
fond of throwing off siitLn's. inlelkHtitsilly iisjsl luorully the etpiul of 
his Eiiro^K^aii gnest* cotisidering hini;self your tspinl iiiid nvfiising 
to lie oixli-red alxitiL hy^ a rteh Knglblmnin, owner of several sqnsim 
milpi? of iiitiil anil ]inndn^.ls of slii’^^p, with ii |aH*lign*t‘ going fsirtluT 
liiiek thou thsit of his visilii^r, Ji jark-of-siU-thiih^^ ii blsteksinith in 
his smithy, bial hudder sind t-iiriomter, sin nrtl^l in filigree W 4 >rk, a 
earver in wctml sin eiigiT n^sider of kinks, fie Iiais imiverstd edsieai- 
linsi tip to the degn^ip to whieh it is nsefid for n man. Then? siit^ no 
scliiNds in L^lnntL yet every child nt II ctiti mid. surt:oruling to ihe 
pairUlt t^tidtstirs. In no c'OijjiEry in Euroja^ aire so many Iswks printefl 
and sold, in jjmjMJitinn to ilio iKJpiikitioii. A population ^^miJ to 
that of EIsimpfitfind, iisiKKJi, has H printing pit!s,srs, the eurliosE latiiig 
estrt 111 lulled as far hsiek as loJtD. Alniiit Ifk) books arinnatlv, l-I nows- 
pii|wrs*4ind 8 peritHlieflk nre prodnred to rsitisfy the titeriiry nerds of 
this UtElo luitioiL 

\ et tills literary jieoplo si ill live iu a jiastorsil sieu] lloineric (riiiJiati- 
lion wliioU b a imxk-rn le^in of tho healthfidne^s of human life 
livtK] in ek>>e <tmtact with the free, wild fife of natiim ^udi as would 
lisivo delighted thi" heart of Bmissi^aii nr Tliort>au. A,s n proof that 
I his life is hcEilthy I give the examplo t>f a irleigy uian w ho died four 
yeai^ ago, 1IH years obL liiiving niiiiuigt il to live all hb ilays lioalihy 

Mr 1:1™ in LIX arttelc n inlinliiti^t sLEitemenl. Iiere oiulrt^M. of 

erupt Luiai wf I Ink vyU^aiitMm nf IcvIjiimI freai h1:kiuE; tbe tum to 1728. 
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iiml Uiippy DU u your^ thi^ iivoni|,'W fitif>Dntl in tlK^ Krt^iindu- rhun li. 
Tlii* yieUl fiHHl ftiid dolliing. Their wool is pulled off in 

■Hpriiif^, csinleiL p^pnu% woven iii litiiul Iihiuiitp iiiul worn uridyed. Vou 
nmke of llirir skin uiiil s^KHLtns af tin* horns. Every oj^iKirtiinity 
is seiKeiJ for \hv teUinj^ of sit^ries luul m'llinir nf i><x':nvs, llniy ihe 
milk ewes itte kr[jt iit home in sinivmpr to milktxk the rest nf the 
shcH:p Hit? ;^tliered in from tl^e nuniiitiiiiLs in iiuliJinn. notice lieini;: 
driven at church froin the pnSpit. Tliese rtnlumn grtthcrings* with 
peopio sitting {}ii Llie widla of the stone incinsnre telling s|{>ru'Sj lire 
ipjiif! [loinuric. The vvuiter evenings with caoli iueiiilH>r of i|ie fiiiiiily 
busy ul work in the s^ima Tonui: thi^ lueii shiiving the wool off s1ieo|>- 
sklns on their kuees, iniikiiig und nets of hair, the women using 
spindle and i list a ff, el lihroidering* etc,, afford a still l>etter eipjHirt unity 
fur ilories a ml jjoems. 

Thpre aiv even watideriiig in i lustre Is vvln> gniii their liveiiliuiHl by 
nHUting jjrofes^ or jKMdry, whieh they knnw hy hearty at vai'ioiis fariu- 
hoitses till tiiey exhnUhil their stiN:k. 

To conchule with a few .statistics* the anmml tmde of Icfeland is 
wortti <'losonn export tmd iin[>ort t<igi'lher. The priiictpid 

Einich^s of exiMjirt nrt=' salted (^kIIIsIu wimjI, hint ton, and niflerdown. A 
large iiiul iiicreas^Ing part of the tnulc is witli Uvmt Britain. In the 
fifkxmtii century nil the foreign trade was in English hands. Henry 
^Hll iK^pdiaied with Berirnark in lolH and loSo fi>r it:^ traii.sfrr to 
KnglainK am] its eeaiioinji- and atrutegie itnlMiftaiiw tn (treat Britiilii 
has iM^eti .set forth aa lute as 1845 in the Quarterly Review iiy Sir 
(TiHjrge ^Vlackeiizio uml Sir B'illiain Hooker, w'ho held tlnit bxdaiitl 
ntigiit to lie a British pos^^jssinup it has Ihtii tkvhm-il hy p:*:|HTts 
that the Rsliiiig gri>imds nf I(?elnnrl are richer than thf>se of New- 
foiindlandH and, though they are innrh nearer tiroat Britain, their 
nnnnal yield is not more tliiin Ixx^ituse they are not wnrkcxl 

ns Ihiiy ongiiT lo Is?, 

For close on four hiindretl ye^rs Iceland was an arislDcratie ivpnb- 
lic^ ruled by the gi^t fsiniilies of the early scdtlers, iiutong whom wii.s 
ji Norse i|iimi of Duldiiu A fnurtiH'ii days" open-air Pnrlianirnl of 
all hvland met anmudly in dune at Tliiii| 0 'ellir, and llic s|aNiker nf 
the law (Iog-sogT.iniiin) used to i-ecite fnmi meiimry the ^vhole nf the 
uiiwritteiu elalKirale coih of laws of the mainlry tn tlie assembly, 
in Teeland wns united to Norway^ ami in l^SO with 

Xonvny to IXuirmirk. The Danish ride mined the island, ci^cttioiiitc- 
ally. hut .since tlie graiding of .‘iel f-gnvernmenl and the i-tH^lablisli- 
inent of (he old Barliameut in lS7-h at Reykjavik^ great pix^gress has 
l-xHUi tnndc. The !*evenite of TitIuiuI is now sis times as hirge ns 
tw'enly-eiglit years iigtv iiud it is prnlnddy the only country wdlh no 
tlcbtj hut with IjOtMJJXJff crowns of .savings in its exchequer. Yet 
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Jituro hns been ex[>CTii:lej.l i>n llio wavs niitl itisids al llie island shiti^ 
1874 than in nil the eeiUuries duwu t<j tliAt date. Tlie IceJuudeis ure 
kifii [xditieinns. Women hiivo Unm in pijsst^ss'iuii uf the tiiiitii(ri|iEd 
vote earlier in Itelimd limn in fin_v i^lher L-ountjy, ajkI ihey dt* mA 
vhaii^' thidr nimie^ when they iimrry. Thv thirl iAiiirni (Altliin^i is 
(:tjinpos4^d nf mi iip[ier hmiiiie of VI niemlx-rs and a lower huiise of ‘J4. 
A minister for Iceland is to reside at Kevkjavik in plaei^ of the gov- 
criicirH, who at jm*sent Is the Inghest oflicial in the ishiiid and foriiis the 
link Uaween iheCrtnvn at Cotx^nhngeii and i'arlianient sit’lteykjavik* 
The levhinders are ii religions and tiuiUfeoring |xHjple, but very 
ovej^e to parsons’ rule. It is a habit to criticise llic sennoii when yon 
shsikc hantls wllh the dcjgi^rimn after the servicti* There in little 
crime. It lh hiwfiil for a fiiiinei' tu steal Ids iieiglilhu-'s hay whiai 
his t^nttle refuse to etit Ins fiwii linVy and for this stolen f<iod the 
cal lie nm said invariably to fiud nn exec]lent npiwtite. 


n. 


Tile earliest inhahitatits of Ireland in hislorira! liiiie^ %vere i’elts^ 
who smiled the inland T/tvh' (Tlivle, Thile). Tiie (iiwk Traveler* 
Pyiheiis {if Miissilia, iniule voyages of discovery in the northwest 
of Europe in Ih C\ lie relates that he had fonrnl the north- 

mosl coutilry of the worhh ‘^Ultima Thide,''^ of which he giive a 
soniew'iiat fanlastjc deiSLaapliDn* ^Ve only know uf this discoveri’ 
of Pylla'as ihrough the {jLiutaliun.^ cd ihe (im*k gf^igraiiher* Strabo, 
and other ancient writers* Stnilxi himsidf si'eins to liiive got Ids 
kiiovi hslgi^ of it in>i fiiiin Fytheas, hnl in{|ij\t-tly throngh the his- 
lurjiiJi Jhjiyhiiis, Yet it is fKissible thal Slrahii may have seen 
l*yth«is*s own account, wiiirh* however. Inis liecn Inst* All ilescrip- 
lions and acctaints of Ultima Thule found in writeivH l>efore A. IX 
$2** an^ indirectly derivetl from l^y thews as a prim an" sonree^ U is 
U'uc (hat Bctle (dietl A. iX 73ii) mentions Thole thniK^ times in his 
writings, and lii^ description of its site is snitulile to Ic^daml, biiL he 
may have taken his acccainl from Idiniiis, who, again, dei-ivcil his 
from Pvllieas, It is more pndiuUk that Ikule heanl of foekind from 
monks in the Rritish Is]{,'?i who hud Imhui llirn^ 

I'he lirnt imdoiihtetl aecoiinL of the disriiViTy of Iceland is fotind 
in Cdmptc'^r Vll of Ik Mensnm Orbis Terne, hy the Irish monk 
IhciiiU written in A* IX He stated tlmt tliirly years agti—i. e., 

7^>r*—some miuiks told him of their stay in IcxdLiml, '['here is noth* 
iiig 111 the |>as"4igi' to Amvr that the island hatl not Ih’cjl tlis{?fjvert'd 
long liefori* or that it was only visited by monks; on the con¬ 
trary, for Uicnil sayn it is iijitrue what others say tiuit I lie sea 
arum La Iceland is fmzcn, ete. 
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Diciiil think:^ tliis iHlijml h TIiuIj^t aiisl tlnti tD Imve 

fx^n tliLi linriH." giveifc In Ihe Lsliinil when it i 3 LH<t:JVMred by tbn Celts- 
UVmfiy, then, tnke it for rpriubi thul kTlniid tiVils i.^lkd Thule 1 >y it^ 
eiirUfst inhEdatunL*-. 

Tlict Nnrwrj^jfiu ineiitheii settlers who folbwi?^! in Lbe laiter lialf 
of the rdnlli rentiiry fcnmd IwMiks. Udls, and crozicrs left l>elund by 
the wlio lleil from Lins ishitiil at the approach of the vikings; 

hut tlu'^se iiiid II few plm^ nutn&f. iStich as Pajjey, I*Eipylii, Pajxts, are 
iho only tnu-e^H left of t.lietii" tfttrly sellers. They were culled Papar '* 
hy the vikings. 

It is douhiful whether Naildo6 or Gnrdar was the first. Staindi- 
navinii discuverer of IcdiiiuL iiUwii A. Ih BtH), lLivc?|i-FIokL who 
let loose three mvens iii mid-ocean and sailed in the diretrlion in 
which they llew. was ihe iie.\t to fni then^, and called it loeland^ 
t>iwiusi.+ frtan a inoiinliiiii toji in iiEirtliwest lcelan<l ho saw a fionl 
full of drift ha?. The lirst Norwegian settler in IceJimd was Ingulf 
Arnarsoii^ a chieftain, in A. D* 87i, Wliiin in sight of kind he threw 
the pillars of his ow n Ingli overhoartl and settled when? they 
Caine asliurts i>n ihe advice of his gculs. its he ijelievciil. Wheii^ after 
the battle of IIafiir>iliord, S72, Ilaruld Fairhair Ijocaine nndisjHited 
King of all Norway and subjected the free chieftains and nohlemen of 
the country to taxation, they prefern^l to emigrate. For sixty years 
the men of the l>esl hlond in Norway flocked to Iceland. Each chief¬ 
tain took with him earth fix>ni Iwlow his temple altar in the luother- 
latKh built a hew' temple tn the new cunntryt imd i(>ok jKicssession of 
land by going niiitid it with ei burning lirand ni his Intnil. lie depos¬ 
ited on the altar the lioly gold ring which he wa.s to wear at all cere- 
ijjoiiii=>s. Until a Ihirliament for Iceland was estiiblisluHl in DBO tbe^^ 
chieftains wtm^ the rulers of the island* each in his district or land- 
take G^^^d-natti), as it was called. 

rF:Kioj>s or loEi^Nnic iiisroRY. 

L Tlie Common wealth* A. 1>* 870-12i>4. Tlie Eddas. Ttie 
Sagas, 

II. Tlii' Norwegian iimot A, TX 12b-l—1400. Copyists and 
annalists, 

ITT, Tlie English periuth English influence Lieing parainunnt^ 
A. IX l JL8-lfim 

TVi TIte Keforriiutioii^ the sisteeilih eentnry* 

V* I’he Ittmaissaiice, tlie seventeenth ^Tntnry. 

\l. Tlie Stagnation, the eighteenth w-ntiiiy, 

^T1* The Independence ilovement imd iLh Wetory, lSi5O-lh05, 

Few Englishmen are uwure that therci is a liritish eolony in the 
Atlantic which has never owed allegiance to the BriiSsh Empire, 
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tvliich ^vnft a republic for alniiu four tTnturius iiiul ilnrinjpr thnt Mine 
piNxhteod ooo of tluj liiersitim'H of the world, which is hir^rr 

iJi cirra tJiaii hy inid ivhirh is only miles dis- 

tnist from the iirsiTr>:l point of ihe northwest cojist erf Scot In nd* CiH>e 
^Vrsitln This Lh I<t*lniJil, fully one-half of whose si'ttlens, in tlio 
ninth nnd tenth miinnitN came from the nortlieni parts of the Brit¬ 
ish Isles—Sciptlond, IreliimL the 1 leljridr-Sj and Orkney—and were 
parily Xorse and partly tjnelio in bloocL 

P'eiver still are itwiiin^ that the loii^ roiistiliitioiial strn^^lo of loe- 
luinl is at ]ii] iriaU neiiiinsrk having t^otl(!eflel:l all its demands. To 
iinderstutitl the present stajpe of this question it is necessary (o tell 
(he history of tlie past. 

liHdand was H^tthnl anti eoioniztHl in the years 870-!K10^ partly by 
Norwetjiiiti rhicftiiiiis who left Norway Ijeciiiast' they wonhl not siib- 
thit to Kino^ Harold Kairhair* and partly by tlie kinsmen of thr^se: 
diieftains i\nd Ipy otht^i-s from the imrthrrn [)ar1s of die Hritish IsIcm. 
IVe [Kii5iiiesi the reeiprsl and gepiealogry of alMoU n,t)t)0 of the iTU»st 
prominent of them in the Ltituht(fmtT7fm\ or IhMpk ipf Settlement, Xo 
other nation possesses ii similar full record of its lioginnings. 

A rt^poliHe or commotiwealth, with a constitntion and an ebl>on3ile 
code of lawji, wxis establLshecl xtnd la.sted till A, I>, 1"21 p 2-V2I^I* four 
lines if n.vkoned from the seltlcuicnt—the loiif^^t-lived of repuli¬ 
lies* Rome ah me 

The cliieftaiiipf^ who pre-shied not only at niei^tlzi^a hut at 

temple frusta and satadfict^^ and wen- thus the tem]iond and spiritual 
heaiLs of their dr|Kaidriils, sent Ulfliot tri [Norway Ut iiii|Uire into the 
taws and inake a rutiHlitution for Iceland, He EnToinplisbid it hi 
thre^ 3 ^ears^ Acronlitip^ to this, in a anitrEil PnrliatneiU for all 
Iceland, the Althin|7« was established at Thin^veliir, in southwi^t 
Iceland, and a 'Htiw speakerwas appointed to s|>csik ilir law/’ 
In 10^4 the mm I tier of chieftaiaries, goSrSs, was tixetl at 9 for 
i^L-U of the fiPiir ipiarterH into wineli the Lslainl was ilivided^ except 
the nortli qusirter. wliich was allowed 12. The Alt]iin|r, a eoart 
cpf apjaad. acted throTigh four etmrts, one for each t[inirter. There 
Wan also n fiftJi roiirl^ institiiUal in A. T). 1004^ which exercised 
jiirisdietiiitj in wdten^ the oilier courts fa]h!d^ For le^pshiLive 

piirimses the Althing aelefJ thruugh a committee of 144 men. only 
onerfhird of whotii] the goSis imd their 9 notninres^ had the 
rig^lit to vote. The 9 tiominee.^ were chosen by the gof>Ls of the south, 
w’cst* and east quartets, tliree by each quarter, to give each of these 
qiiarteni the saiiiie iunn})t‘r of men in the eommitteo as the ttijrih 
quarter had. Each of these 48 men then np[x>mted two assessors to 
advise hiiin one to sit liehind hiui, the other to sil in fnmt of hinq 
to xlmi lie could readily sttek tlieir advice. Thitis the comiiiitte^ of 
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14-1 was umdii up. uud H was Liil[*?d /yy/'rV^a'* (iinu'ndin^ of the 
IliW), 

After till? introiUirtion of ('hn«:liouJiv, in A. D. 1000. the bish- 
op?^ were ndOrd to the while the futile ullickl of tlie Eepnblie, 

the hiw s[H‘jtker, Utiixl lo [uv>^i^h^ U was his iltit_v U* iilntol ill 

the lieflring nf all pi'esi.Tit lit tlie PiirihimeiU tlie whole tiiw of Icehind, 
gnirii! through it, in ilie thrc^> veiits dining whieli he held otlki:', nt 
the onmuil iiieetliig in the hitler luilf of June, whieh p^iiemlly hisleil 
a fortnight t aKso tn reeile oiife ii year (he formnln-H of aetioiLS at 
]ii^v—all from metuory* for no laws were writ leu ilown till alxiut 1117- 
When any I^tiostion of law wa« jti di^^pute. iv^ferenct- was iiiade to him. 
and his decision was arcepted as hnaL For liis lidMirs he received an 
annual salary of 200 dIs of vadiiial (w<H>len elolh) and oiiedialf of 
the fines ijui>osrMl at the Althing, lie wris the living voice of the 
law (eiVri ew jtfrin). bill lie was neither jiidgi? nor magistrate, am) 
did not oiien the AUhitig or take the re-s^^onsibiliiy for ki?eping onler 
at It, for (hat was done by the go6i. xvithin whose jiirij^ietion the 
Althing Tiirt. He ennneialed the ninvritien law. accepletl b}' alL 

The goSis acid their tiiae nojiiiiiees suit on the four riiiddle bmiLdies^ 
arningrd j“otiiu1 u tvmral !=qiiare, iwelvi» oii eaelu ivhile the two asses¬ 
sors of each of ihrrn saU one on (he lauidi behind^ the other on the 
law'll in flout of him. The logrdta nimlr. moilifieiL and applied 
the htwa, UeeisioiLH weiv mrriexl !>y simple luujority, tlioiigti the 
ininority must not eonsist of iimi'e than twelve nienilw^rs. If a 
lution of tlie !ogi\dtn iufringid llie riglils nml interests of any fiw- 
tiian. he uoirld veto or siis[if^iii;l it liy siji|X'aring in |H'rs*m. It was one 
of the miiueiviiis prts'aiiliuns taken to gnard tlie iineSent palladium nf 
[a'rsimal HIh-Hv. It was a wiiuterpoise to the abuse of oligarchy h 
T he wlmle iialioii, ihioiigli iiny of its members, had, in the Iasi 
instaiiLt% the right In take purl iii Hie lielilKTiiEions c^f the AUIiing+ 

The logr^tta published and iuteiprrtiHl the laws thmugli llie law 
si^aker. He could fK- rousidted lil any lime of the year oii a jioiut of 
law j being its official intcipreter. If ii law’ w’as passed hy in silence 
and not recited publicly' hy hini for three years—i, e.. for his toim of 
office — iJ was abolkhed. providecl that no remonstrance w^ns made* 
The only trace there w^as of central power in the island resided in 
liim, bill as he had no executive power it was next to none. 

After the Althing the new’ law’s niid oilier matters of public impor- 
lance ivere proi-laimed at a thing/’ held tn each '' living^’ district of 
ItTelaiid, and mlled There was another thing’- held in the 

spring* dealing with local matters and preparing for the Aithitig. 

The source of the English trial by jury is the Icelandic kvdS^ and 
the English juries de vicineto in the ihirleenth century correspond 
’w itb thill form of triab 
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At iho Althing ut A, l.K 10<X> n tlebiitf tu«k itliOEiL tlio iutry- 
ihiL-tion of Chri>rtifiJiiLyp Tlw (.'iipisliatn eJiioftsiins 
onvoyii t>f King Qljif Tryggvrti^u, of Xorwa^r. and lb? h^jitln'Hht In 
jivoid t^ivil wiir, ngretcl to fnibjiiit it to llie^ dix'isiori of tbr lu^ntlii'ii 
kw s}>E‘iiki*i^ Tlicngoi!', vvli^tlu'r thi' CbrbLinu i-i^ligioii up tlie old 
fiiitli should prevail in Ir:elrtpd* For tliri^ clnys mitl tliret? nighli;? be 
Iny quietiv in liLs Unit tbiiikitiguvep the two religions. On the fourth 
diiy be hiihmI forth on tlie biw mount* or liilL and dceiiinH) llnit they 
were to Jx? baptized and cull theniselvist Cbri-stians, the lemples to l^e 
de 3 ti*c>yefb Imt (boi^e wlitj bkini to .‘^jurrihtre at home to the old gotii 
might continue to do so, and a few lieatlicu customs were to Ik' pat- 
Jidtted. The |>o<q>Je iiccejilcd tills: only the men fi-um north and cast 
Iceland refused to ininiersetl (biptiKed) in cold waler, ho the hot 
Hprinf^'H at Ri^ykir wen" ns^^l for the ritcp 

Two bishops' secrt i.vere ebtahliMhcih at +Skaholt in 105(5 jind ai 
[Ihtiir in 1100. subject sncce-s.sively to (hr inetmi>fdiEjiii sees of Bmnen, 
Lnndi and Thrandliemi- The bishops were elected at ihe Althing 
IIIItil the arclibishop of Thnindlieim a[>pointed Xorwegians in 
Two bishops, St. Tliorlae and St. .foim. wexe bv ti pnhlic vote at tlie 
Althing dcclareil to 1 k^ saints, nfiei' a thorough jmil searching inquiry 
into the miracles they had w rouglit. Thus the Icelandic Church wiih 
a church of the |*eoplc for the i>eople* and llonic liad little isower in 
the islands Cclibary was never Mcce|>li"tl by it. In the twelfth and 
thirtetmth centuries six Henedictine and five Aiignstinian cloisters 
were fnundeiJ. all cciitcrs of lea min g and cidtiijTp Tlie gn^ater part 
of I he Icelandic Sagas is supjjOHed Eo have l)een written or at least 
copied in them. The ohleM was the fh.'ntjdicline cloister at Thln- 
geynir* 11B3; next, Tliveru^ llo5» alw BenedictlOc, The Ictdirndic 
rannks wrt>tc in Icelandic^ not in [jatitu as nU their brc-Lbren r]n the 
Continent did. They werr intensify njiiii>iiitl and imndeii down wdth 
£cnipiilDU5 care even the records of the heathen faith. But it was 
owing to disputes ai>oiu the jurisdiction of the clergy that the King 
and arclibisliop of Norway were able Eu -sei chief lain agidnst chief- 
liiin and tindei'ininc the Icelandic ootnmonweulLht disputed similar 
to thci^e which Tlioituis ii Beckei, of CanterlmiT. carried on with 
Henry 11 half a century earlier* and ’ivhicii are recorded in the In¬ 
land ic Thomas Suga. 

The two centuries and ft half which followed the mirodiiction of 
CbrisiSanity were the greatest period in the history of Iceland^ A 
great literature, espcciElly the Sagas, came into being* while the Con¬ 
tinent, with the single except ion of the Provenoil Treubadoors, had 
nothing better to show than monkisl^ annalists. At the courts of 
Sonvny* Denmark, Sw'cden* Dublin^ England* and Orkney, Icelandic 
poets were the chief or, usually, the only singers of heroic deeds* It 
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was an oiitbun^t ttf lit^r-Hturi! ^uch as the world hml not sinco 
the downfall of Roniij. 

Ity dogreoM iliy cliieftaincjes, guikn‘5s, which passwl not oiily by 
inhoriiaiioct but also ijy ^ift or sale, came into Iht^ liaiid.^ of a few 
families* In i'OiiS€.N|ueiit'e soiiio chiefs U'came masters of iiir^i^i 
^lihiricts, and, like femhd loi*dSj iuMle to the Althing: with an iiniied 
Uofly nf retniiiersj miiiit»eivd hv htindmls* I'he old hltKHl feutls 
liecaine little wars ctindncled by armies that engaged in hiltles. 
Di-^putes atwiit the jurisdiction of i]w churdi provokcJ interference 
liy the aLetm|>olitan See of Ih-ontboinij ivhidt ap|jointed tlic two 
Iceintidic bishops of lldlar nnd iSk til holt. Internecine civil wars, 
lasting through the first half of the ihirieeijtli century^ exteriiiLnated 
some of the great fatidlics who ]md luonupoH^.'d tlie cliieftaitieics. 
The Wars of the Roses in England are a close parallel 

(o iJieM* wais in Iceland. 

The kings of Norway liad always held that the lc!elanderf>, as Xor- 
ivcgiaij colonists, ought to cjwn their snjm^iriacy. Oliif TryggYason 
and (finf haul in vain lnlx>rcd to win the Itielandcrs over to this 
view. King Itakon ITfikonsou {121T-l'26^i) now siiix>rned chief 
iigainst chief. I’lic gi\*nt hon^^. of the Sturlimgs had perished at the 
Imttlo Elf Orlygsslad, and Snorri Slurhisoiu tlie gix'atest his¬ 
torian and writer ihat Iceland luis prcKliiceth was murdered at Keyk- 
jLihnlt in iS'll at the King's insligatiorL The one leading man of 
thi" family left alive, TI lord Kakali^ was ealktl away to Norway. 
Ry briljes^ by j^ersutiftiotu l>y sending Icelandic emissaries thrcmgli 
the island* by winning over the most powerful chief in Iceland, 
Giaur ThorvaldsHdo, it came idjout that the Icelanders, of their own 
free will, in soleimt parliamerit, iiiatle i treaty of union with the 
King of Xonvay in which they accepted his suprcniacy; the souths 
w&t, and noilh c|uarters at midsummer 12Gii, one year iM^fore the 
halLle of Jjirgs, when Norway her colonies in the west; iho 
pijwerfiil family of Ihi^ Ockluverjnr in 12B3, and the i^ist r|iiaii:er in 
1564, the date of the siimmoiiing of the fii^ Parliament of England 
by Simon de Woiitforu 

The treaH^ of nnicun as passetl by the .Vlthing, enacted that a jarl 
should repi'esent the King of Norway in Iceland; that the Icelanders 
should keep their own laws and keep the pE>wcr of taxation in. their 
hands: that they should have all the same rights as Xorwegians in 
Norway; tliat at least six trading ships should suU from Norway to 
Iceland annually; that “^if this treaty^ bi the estimation of the best 
men (in Ireland) is broken^ the Icelanders shall l>e free of all obli¬ 
gations toward the King of NorwayThis treaty is the ^lagna 
Cbarta, the charter of lilserty of Iceland. It has sometimes been in 
iibeyaace, bot has never been uboH-^hed^ It has Bonietiinc^ been dis- 
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ri?giirded hy Ut'Jiiisiirk. when it wi 24 heLl tu iiiiikL- tc^land n DaTii-sh 
jji'oviucft huL the jieople of lec'lwnd have jihvays taken a lirru stand 
upon it. 

Then: never wa^ titore than one jurl in letdaiKUfiixnr Thorvahl^mMi, 
who died Ln l2ftS. TJw nhl eiMle of !aw>, eluLwnde afi the 

(\*dex Jn^tmlaiiiis. liiid goin^ lM5y<}iid h, e, g,. in the iiiutiial iii^Tjriiiiec 
of cadi ixinimiine ugain>^t fire and againt^i ioiss of ealLle, was 
in 1271 b}" A Norn'cgian code, the lixuiside* Jarnaidili Two law aieii 
(toginenis) were to govern the countn\ nnd llie IJpgivUa was liuiitetl 
to its jLididal fiinetion^^. The AUliing refused to ncc-ept the new 
code, iLiough it was liruught froin Norway hy the grealvtit niithi>r ot 
the latter half of the lhirlia:fi(h rentniy. Sturla Thordiu'son. A new 
code, ihhislidk, w'hieh was a tojiipromise code broiigiit by the law lEiaii, 
ddii Eiiiars-soin Uk Ladaud in 12S0^ was aecepLeLl at the AUIiing of 
12HI, wiili same [dlersitioiis. It is talknl ‘Slutislajk*” after 
Einarssoii, aiu! k stilU in parts <-he law of UoSainl. 

IcoliLiid was fUii’ided iitto “syalas." itv enunties, ndiuinisteivil hy 
sheritk (sysUimerin) np[Kdnt€d hy the King, and the pliwe of the 
local was taken by hail ilk (hrt'ppatjdrk), mainly con- 

(X>rncd with (he poor law- and tax gathering, d’hc cspiles of the 
SLiirlinig fantily were contiseait^^] hy the King. Tntde hingnished, 
and ihe Idack ilends, in cfuijuiictiuJi wdth gix?at volraiiir eni|?tions, 
ipronglil led and to tlie verjj|e of risitL As soon as Norway Iwcnnie 
nnited witlk Ik iiinat'k timsugh marriage in 1 ^ 180 , the treaty of union 
wsis tiion^ or lesh ilisrs^j^rdLil, uiid the Ifelainlers weiv scj hri>keJi in 
spirit that lhi\v meekly submitted. 

Till' fifteenth tviiMiry is looked iijirtitj as I he ilarke.si lix»huidie 

history, ]>enmark contineii sill lesdaml trade to tlbe one |M>e( of 
]h:‘Tg*?i!t hi Norw ay^ and the Engltsli tmde ^vilh Trdnud, w'liidi Ix^gun 
jilKtni 1412. was carried on in defiaiax* itf edicti= fiom (k^jHenhagen. 
x^ooii (he English huoeaneers tsspk the law intsj their own hands and 
arrested all Dunkh and Xorvi'cgiaii officials wlio tried to prevent thoir 
trade. Fhe Icelanders sccni to liave taken the English side in these 
quarcids. and about 14^0 the two bishops of Iceland wci-c cncli English- 
nien. At one lime Iceland was actually hchl by ihc English wlio huill 
13 fort in the south of ilie ishiinh A ntimbcr of English wortk came 
into the tcelaiidic laiiguago. anti are in it to-day. By favoring the 
Hanseatic traders, Henmark finally jjitcceeded in ouEting English 
ttTide from Ic'chimU but the English fishing fleet, the so-callecl Ice¬ 
land Fleet/* rontinned to fish for cod and ling on the shores of 
land during the whole of the Fixteenlh centul^^ As late as 
fiflY-fi’i'e ships sailed for Iceland from SulTolk. and Xorfolk 

alone for thk piirpoae, Hmiy VITl negoliaterl with Oenmark in 
15IS and 15^5 alx>iit the li-nnsfer of Iceland, the interests of England 
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itL tliitl jhlLind IkK’in^ nf The of ConT^Hioiii^. 

Ill iniie Ilf it?! ]]Hi(ii?ii-H iit I he King, ^hite^ thut ihe ix^^Iiih will Ih.^ iiniloiLi> 
the Hsli supply fi’nin Irehmil iri tvgulnn Itnth lliwy VIII 
Liiid Kliziil.H^lli had ItrtdsiiLd liiih on their tuhle at It^asX twiee a week, 
tiiid sjKiLMul (rc}iiiiiii}^]<iiiei'f$ seletrlw] the ii^ih nut of every i-hip on 
il:T return from teelaiid for llic court. 

The Reformntion Ciiinc! tn IrelLind tilHuit the middle of the sixleentli 
century^ ami vvhh n^si&sted Ijv the l^isliop of liolar^ Joii AmsiUi, a 
weil-kuoAvn pcJcL uiul jHipuhir leader. \i hint he wm takf^ii prLsDuer 
in JL hattir and puhliely exeentetL with Uih two sniiSj in Thn^i 

the Ihtfijrnuition wa?^ forerd hy the (h-cnvii on an unwilling jwople* 
The Aew Tesliiiiieut in lerJamlie oime uiit at llfilar in Tlir 

wiw>ilciits and snine of tlie font of tyitv of this hne work were made by 
Bishop (riidln-aiid Tlmrlaksson with his own handfi. The ttTiCb=lation 
of tlie t >Id Testa men t was also made by him. 

The printing press woke the initiniial spirit. Amgriiiiur tfon^n 
at the end of the sixteenth etastury rtnlisi.njvertvl the treasures of the 
past and lirnuglit ihem to tin? knowledge of Euro[X': in his Ijitin 
writings, llifl Brevis C'cmuneiitarinri In 15^3 and his Crymugnea in 
IfjitUl wen* known and fuiTlly translated all over Europe. It was at 
the ta'giiming of (he Kenaissjou'e of (>ld leeliindic litr!nUnrT'+ The 
learncci Thornual Tnrfaeus {Bulh-JTin), an Iwlftnder who was 
fhe histnri{>gra)>lier of (lie King of l>eninai'k* isintiniied Arngrim's 
work, 'riie It^landie antir|iiariarL .\rni Magnufy^m (dh^l 
diligioitly res^aietl every snap of old maniis(*ript to lie foiiiid in 
teeland, and founded the magnificsoU Aroii-Magiiaeuii i^dWtioti In 
Co|>L*nhiigeii„ devoting all Uin lift* tiiid money to it. It is due to him 
niijri^ ihan to any mw iiian that tJie old literaturi! of ri-ehitnl Inis [pei^i^ 
preS(.*rvetl. 

The Itansealie irade w’as su<!eei':di?<l hy a Danish monopoly of tmdet 
whieh rijiiipteled the erouonnr ruin of IcidoiuL AlgiL'riiie piralijsi 
n[>penred t>tT the roast and rarrieil oJf liiiiidreds of jieiiple into shiver}'" 
in 1(i27. Siiiall|H}x ransi*ii the ilenth of one-third nf the |>4»piihiLic.in 
in 1707* a ftmiiiie ragi^l in iTnlh anEl the volniiiio erupt ions of 
ainl lTR;t hiitl wasle large triiels of the ii^hiluL Xattinr seefciietl in 
league with iiniii to tender l<'eland iitiinhii hi table* 

Dmung tile tear lM*tvvetoi Engliind aiitl [X*imiark, iR0T'-lSl4, Eng¬ 
lish privliteirrs prevented Danish ships from mtehiiig Ireland* and a 
famine would have ivsiilteil if Sir J<jseph Banks* who had visited 
lE-ehiiid ill 1112^ hiifl not by an order in council got Ireland s|jecjtdiy 
exempted fnan the war^ 

The iiLitionul movements in Knrojje in the first half of tlie idne- 
li*imih woilury iirnehed the shores of teehiiid. uml a bund of patriotic 
begun a jiuliltral struggle to win !>aek the old freedom. On 8. 
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It ikliberiiLtvt* ttiiincil e±itjibiyied m Ii^eland, itnd wlicn 
Dc^nnmrk had |^t her own trte cotbitittition^ a iiatiuiial as^iidily^ ii 
cotistiiuante met in July^ Itol, at RoykjaviL Denmark propoe^ 
to extend her constitution to Iceland, which was to send sis members 
of ParliameiLi to Copenhagen. But a conLLfuilteis under the leader¬ 
ship of Jon Sigurdssont, who was equally eminent Ba historian, anti- 
qiiariau.and politician-declared that an leclaiiii^lwthe treaty of unicKii 
in 12t>"2. enleml of her own fn'e w ill into union willi tin* Cmwii, oii 
certain eondiUonft* kHc claimed^ nf>t provincial independence a-s pn^ 
by Denmark, but a sovenugti Ktutn»;^ tasaiioin a high court, 
miiiisLetw in Iceland iwisponHiklc to the Althing^ in sJiqrt, pcrscmal 
Linioii. Tlie constJtucnL assembly was dissolved or disjjert^cd with 
tliroats of military interference, but this Cfynstitutiorud stnigglo went 
on under the leadersbip of Jon Sigiirdsson, until the King of Den¬ 
mark came to Iceluiid in 1874 with a ctuistitntion wducU w as a oom- 
proiiUHe. Frtsin 1874 to ISMIO riun-o than fifty bills pujs^d by tbo 
Althing were vetoerl at Co[ 5 enhngcii, tv hem llie Danish minister of 
jufilice was siniuLtatieouidy minister for Iceland. At last* in 1002, a 
new lilieral gtivernmcnt at the Danish capital conceded all the de¬ 
mands of Icidand* An Icelandic ministpr for Ictdand now- resides at 
Reykjavik, smlcl)^ re-sponsihle to the Althing- The King can veto a 
hill only on liis advice. 

Thus the gc<>grftphicBl isolation of Iceland, instead of ^legating 
her la ohIivigiK has given her an opportunity to play a t>i^rt on the 
stage of history us an asylum for the old institn Lions, fiiitli* an ft cna- 
toiiis of the Teutonic race- IVitli the language of the tenth ixuitnry 
tinalLemd, it is tn-ila_v a living PotntA.-ii where tlie iiorliieni rac4^ ran 
mad their pa.st* 
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jVii 111 mo^t bruncJitf-ii of HcieniH*, t!ie growth of our knowktjgr of tlie 
fojisil vortebrtttos of lliv warlil hiki^^ [Aac^^ uj^ a riiks hv tbo tilow 
uocuniuluthiiii of isoliittd faets: I nit ocaisioiiully jitnuo fovinnfltr JLs- 
co%'Gry not only lew As to the bridging over Jong-recognissefl 
but alK» throwis niueh liglit on [unnU the signiKeance of whieh was 
previously ubsrui'e, Tlu- disco vei'v that I lie reiiitiins of vertel>rates 
ore comparatively eoiuiiion at sevcml horij£OUS in ihs? 'reriiary fornna- 
tioiiH of Egypt wfts such a haispj chaJiev'j and lias ivsnlted iu the sola- 
Ijim of ^an'eml long-oiitscanding probleuis. 

Until within the last few years the pnleontologiral historj- of 
Afrira, so far, at least, as the mnniiiiolia wei“e rorK'crnetj, wm an 
almost rotiipicte htaiik. It is Iriio that sti long ago as iSTo Owen 
tlthstirilaai tlie oeeurrence of a primitive Sineiiiau in the Middle 
EocHUie of the :Mukattaui Hills, near Cairo, and a few yt^tts Inter 
Sidiweiufiiilli discovered iMmes of Zeuglodunts in tlic Miilille Eot^no 
dejjOHits of the Fayiiuit hut tn liotli iustaiii^'^ the anitiiali^ in <(uestion 
an* of ia|uatie hahitSj and tlieruforc' throw no light oit the iiiaiiiiinilian 
fauna of the Ethiopian land mass that must have existed ihroughout 
Tertiary* and [jrnbably also t5econilarj% limes. 

The highest horizon in the Egyptian Tettiary Ijeds at which verte¬ 
brate n-mairtH are found is the Aliddk Plioirene. beds of this ago 
occurring in (he Wadi Katrun* a ilepression xn the Libyan dei^rt 
some milf^ from Cairo. From this locality e^dlections Imve been 
made by Captain Lyons and ^Ir. BeadnelU and also hy Doctors 
Simmer anti Blanckenlmni. They have linai descrilsH] by DocTtor 
Slrntiier ami the present writer. The chief innnimals reiiJfirded are 
/lippqrimi^ /fippopot€fmtf»^ oi' Sfimotherififtt^ntxi] 

n-s widl as t^arnivora^ incindiag a salier-twthed tiger arid nietit- 
Ijers of thr C-aiiuhis Liitriiue. and l^hncidto. Tlw next lKaie-lx*aririg 

ReiirliititI, by iMTiulEtsiiiik witli juiUwir's coirtH-lEaiis. fruMi S^-leaee (a 

ibv TweiiUetli i'entaryv Xo. 4^ AnrM. Jetm Hiirniy* 
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Iiori^.oii h tffce Ix^vver MicH^tin\ fluvio-Tnnrini- beds of tins nge nt 
iibcnil IM) miles ivyst of Csiiro, unil Mie Wiidi Farcj^h. insurer 
the Xile Vtilley. having yieltW » rinmlH^r of iiuemsliiig Of 

tliesej an animal dusely allieil to f/^f^pofuffuts^ 

iiones fjf A^hidi are i.-oiijmuii in the OJigoeeiie liecb of the Isle of 

ight, disco vered in 131)8 by Doctor Ulmir'ken horn, and seems 
to l>e the first Tertiary hind jsmmmni from 'Egypt. Latoiv 

Mogam was visited Isy Jk^ydriLdl und the lute ^Ir. Earnm^, w]ui 
was aoconipnnied by the pn'sent writer. Jfaiiy H[>ecimens weir coU 
Ircted. inclruling rein□ bis of a rhiiit>eej'os^ and also of a prolaxsei- 
doarii, closely allied to* if not identical with, 
from licils of similar age bi Enrtijre. 

Althongh the mammals and other veriebrate?i found in the Ixids 
aiwnx- re for ml to are of eoiisiilerahJe iiiterestT lliey are only such as 
might liiivc lieen found in any EuiTi^peim dep^jslts of similtir ogw* and 
alforfi no elite to the real nutochthoimns mammalian fEiiinii of ttie 
Ethiopian re^on; in fact, it is only in tlie Miildlo and L!p}>cr Eocene 
I>eds of the Fayilna that we find reiiiuins of itnijnals that can 1 m: 
ivgarthul as representing that fauna. Coiisiiloriiig the iiiiporlance 
of tlu'se h>ssi]s, it is proia>s<H] to give a brief En!i^oitnt of their dis- 
ewery, of the hx-ality ii^ w'ltich they aiv roimd* amL filially., of the 
morii important fomis ri^pn^Rmled in the <'ot]eoiSonj^ which have been 
made tip to the pri^T^ail. 

1 he first nonaiTt-s of land maiiimitls from tliis loealitv were collecltsl 
in ll>f>L 111 that year the jrt'i^wnt wriier luul ]jriv:k‘ge of visiting 
the district wdth 31r. IlcadiielL of I lie Egi'pthin survey, wdio was 
engiigcsl in mapping Mils iimn On this ciecaisiim muains of marine 
animals, hicludiiig a 8ijeiiiiin {h’of^fn ti) and largi- f^mikcs if/hpiii- 
tophi^ and were collected, iiceomjainied hy truces of an 

ungulate* to wdiich (Jic ininic Jf was iiflerw'arvl& givom 
Thesi- seemed to In' of sui^h interesi that a furrher visit was made, 
ni-sidtiog in the disc'overy of many forms, including 
fnnu liif ^liddlc Koi^nie, aiul from the ITpjjer Kia^ne. 

1 owtird the cml of the same year Miv Bendnel] disn^j-v^^rial nanains 
of an estmordinary nngulnlc. to w hich lie gave the nEiuie JryhmifAr- 
and he alsiv ohiuiiied |Hjrtmns of tho skeleton of several other 
new forms. Situs* then Uic liH^rLl^ty ha.s [^•n visited on sevei'nl iK^ca- 
siotiK hy ilr. Ih^adoell on iMdialf of the Kgy[>tian gt^dogind fiiirvcVt 
and b^^ (In* writer for the Dritish Miisi'imi. 7'he hirge i;*oll(U!tionH 
made oo thest.^ ^H^^iislon!^ liave Ims-ii dir??cribis;l and figiii'oil in the 
CatahigTie of the Tertiary VeHebrata of tlio Eityuiin piildishod Iasi 
year. 

Ilie Fa yum is a provtnta^* of Egypt lying alxiut GO miles south of 
Camj, to the west of the Xile Valley, fi^jui which it is st'panttrd hy 
a strip of iJessert tnivcr^d i>y ll camil, tlu^mgh wliich practiailly the 
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^viiole ^^'jiier KiE[}|^ly of xlw di.^lriel piisJSOS. T( lUftinl^V of n 

Jepression in tlip ^ llu^ lowest [jurtioih beiii^ oci^npiccl by a largt^ 
Ink*? of brackish wjitrr—I Ik* 1 Vi rkct-i*!-Quint]—whii^li j>:, iiv fact, the 
nuiiJiniit of till" luucli larger IkkIv of wliter ilesiTilM^J by IlenHlotus 
under (he iiiuiie Ijike From early historliT times, for A’arioiis 

reasonii, this lake has lM*i*n ihH.'reawiiig' in sisfie, ntitl there ftj“e lo-dftj 
riiinioioUH evidences of its former extent^ wiich hh tniass of the ohl 
f^iOTQ lines marked by sLiiixi]>:^ of tamarisk bui^hes;, wUidx theOs Jx^ 
fringed its n^argin; but still mon? idixiueiU vTiiaesses of its former siKii 
are the mined towns ujid templi.^ now' lying in the desert far from any 
w'liter suj>ply. To the north of tlie hike tlie liind ri^ea in U sne^?l^s^^^lm 
of es<^u'pi3sents sej>[initini by |ilains of varying w'idth to a height of 
iilmut MO meters alpove the ; the snrfaw of Ihe lake iLsidf U 
siImpiiI J-1 metefs Udow' the level of the MediteiTuneaiu The lower 
eNL^iirpmeiiLs an" curved iu lw:*fls of Mirklle I‘k«’:ene age, llie higher in 
tlie T;jJt>er Eocene, the aelnal siimiail of ihe esrarpntents Ixdng hinneil 
by the ootentp of a sheet of interlM*ddeil hiisjih^ above winch are the 
gravelly lluvio-marine OligtH-ieiie bials whis^h form the uuduiatltig 
surface of ihe liigh ileseii s| retching away tow^ard the null In 

The vertebrate nunaiiiH nre found soine tlisianee to (he north and 
west of till* lake, jind (hey oeear at si'Veral liuriKciiLs^ ihe lowest Ijeiiig 
iieiir the laitlom of tlie ^lidcne FAN*efie. A( this liorbAin Ihe lit‘ds are 
almost exclusively innrine. and I lie <pnly verlehmtes found are JU|iiJiliu 
tyiH'^i, ihe most in I cresting Iwung a priiiiilive toothed whale Pr^- 
zeufflo/fofi. The next honedHuirling beds an* at (lie tO[) of ihe Mhldlo 
Eoceijo, and consist of a scries of marine aiul estuoriiie de[K]shs^ 
which conlain tlie rtanains of Ixith marine and terrestrial mammals^ 
the most iiiipurtanl of iln- latter Ijeitig^ J/o'ri7Acroria> the earlici^'t 
known Prolioscideatn jind a reinarkjihle ungulate of 

which the aflinitie^i ait* iinetTtaim It is, however, from the Upper 

EiKreiu- flnvinlile lictls tliat hy far tlw' gnuiter numl^r of forms have 
lanm iihtained. la-ds are ohvionsly llie ileposiLs of a gi'eat 

river* iProliably tlrpw ing from the s<juthwt!sh ami cniTving down in its 
IhKHls the cnri'^isses of drowned animals Liihahiting Us banks, 
logeihrr with vast numbers of irt-^ (ruiiks wliich to-day, in a silicified 
state, are slrcw ri over ihe ]dains formed by the dip slo|x‘^i of th<?se 
Iwuls. This series of fiiivifitih* IiihU si'eiiis to have continued with some 
inleri'iiptioiis tlhronghoiit the (lligtKTene and ilicKi^^ne periods, continu¬ 
ing jirobabl^' till well on in tin" l"lioi.*eiii"; and it is from such de|)osits 
at Mogani ami the Wadi Xiitrnii that the .Miocene imd Pliocene fatinas 
idKPve ri'fcrrrd to im" derived. In facU the coiidilions seem w 
favorable to the iins^eivnlinn of vortebnite reniiilns that it is almost 
ivrtnin tlint only further exploration of the region lo the north of 
the Fuyniii tlepression is necessari* to lead to the discuverv of faunns 
at other horizons. If this should prove to bv ihe rase, then it seems 
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L-^Ttaiu tU»l in Xurtherji Afi-n l* wt b^liiill hiivt^ n i5iiiJ<.*asi0ii nf inam- 
iiudian tyjK^ secoiid in only io tlie wonderful found hi 

Xnrth Anieririu 

A l>rief uci^tnint of t^iiiue of IIh^ nnitv of tht* vinle- 

l>rata, more eri|xEciaIly tlu^ imiiiiuiiils, iit pmsiuil known from the 
Fsiyuni, iiitij now l?c gtA*en. In tlie place, it should ooled dull 
in addition to I'lirly forms of groups nlrt='fld3' known several entirely 
IHiciiliar typpi^ of iLuiiniinili^n life have been found. Anion^l the^^e 
die most itiiportaiit are J which lieen reg^irclcd 

ix^prewJitiiifj a new order of tiiLiiiiiualia. jn(>st nearly allied to the 
Jlyrttcoidea* and Iiar^thvti*.im^ which not ini|>robably may also repre- 
rM-ut tt new snburditial ^r^asp, bnt of wliidi the afliidties are at pmieiil 
+|Ldte iiiii'tTlaiiu 

Amfioit/ierififfi is one of dutse exln-niely [MMuiliar types which, as 
in so many other iiLstaiices. stmws by Us extreme spmiiiliZEitiiPii in 
i"ertaiii direclions tlnil loss ipf adapUibility to new eondilions of life 
which nliuost inevitably leads to e.xtinctioiL ilany similar instances 
mlgfht Iw? cj noted» one of the niost nut able Ipt^ng the TilnTiothcriidie 
of Xorth America. In its «?eneral jippearance Ar»inorffierimn niiisl 
have much rtfemblet] a liir^p rhinoceros, but insleaii of having emr 
or two lionis in the meiliaii line it not only posso-ssed a pair of small 
] I urns situated over die orbit but also a pair of enormous uil^iI 
horns, IwRh pairs, unlike the horns of tieing formed by 

Ikiny mUgi'^iwdis of the skull that were probably tr<iieivd widi a 
luimy sheadi iluring Hfe» The |K;sts»rior surface of the skull shj|?es 
forward* and is JiH pty hollowM>t| for die iiUaclimeut of the |jowerfnl 
nuiscles nts-^fssary to support the hwivy lu?ad. The front of the snout 
ii^ narrow and {>oinird, a dit-unislancii whidu roujded wdtli the char- 
Elder of tlie incisor tectlu nuiki/s it at IpilsI }jrolnil>lc that the aniiiia! 
did not grtiyc, hiiL browsed on bushes and \my lierl>age, most likely 
Avitli tlie a^Istance c»f a mobile iipjier lip. like tl^e black rhiiuM.vrns 
of to-day. The tet>th Avere of ven' jXHailiiir structure. The dentition 
h couipieie, aiul forms on either tcide of Lha jiiAV a cUwl scries, the 
ei-fjw^iis of all the tt'ClIi vA^earitig ei ci>innioii leA'el, with the exception 
4jf the Eiiiterior upper incisors wdilcli fonii slight liook-like projections, 
and no lioubL hid|HHl in istdstiiig the ffXid. All the teeth art> liigli- 
iTOW'iK'il. the molars esiwiaily and it is further remarkable that 
the upper iiiolai-s dilfej- cnlil'tdy frtan the piTUiohirs in form. The 
type of mol El r stnietiire here found ifuite unknown cLscwliere, but 
it may luiAV Ik'ahi derived fmiii the Alot^peniiig of the crowns of molars 
like tliust‘ of though some w'riters are inclitied to ti'garEl it lUi 

a s[>iiciidijuitioii of the typi5 found iii Vort/i^/toJun and other fjrimitivo 
Ainblypodm 

The limbs were shoiM and iiiassiv'e, and the feel were nim h like 
lli<>^' of the elephant* all Jive toes being rdaiiicHk At I he snme dule 
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ilii-^ i\>^itihbInrK:« ivilU tlu^ elqrlmiLt, in lln? hind ffiU sit ltfa.st+ h <in1y 
sjU|M.Tfic-'ii$U tJio aeliiii] arntnj^^'nu+ril ttf thi' larsiil kmos imng widt»ly 
difrtmy:iL As irriiurkiHl lln^ EiftiiiiLiist cif tliLs rt^rniirkiibli^ 

turu tin IV rift in, tiiid k wsls L*njisiilntvtl to establish a nexv 

^iiilKlivision of the rii^]bt!i for its rcL-eption, nt the same time 

r+«tutionsJii[>s with tlie flynK-oidert were pninied out. Wing^-, on the 
iidler hftncL in n rcceritlj pnblbhl:^d memoir no the Ungulula^ lx>ldly 
refers it to the Hynitaiidesi. lVt>bsibly its reul position will remain 

doubtfnt till some earlier and losi specialized merabei'^ of tho sime 
stock liave been tiiscoveml. 

fiuim tbc Mhldle Ktireene licds, is uriother large and 
heavily hujlt Ungulate^ of which tin fort unutely very little is yet 
known. Only the nplier iiiul lower piws, with the rliet^k twth* and a 
few litrih Ih>ih»s have yet l»een fountL All are i^harnrterized by their 
immensely massive const met ion* The Irrth have miiijjanitiveJy low' 
crnwiis- widi twn tmu.sversci ridgi^. The hiitneriLH lias all its ridgt?.s 
nnd ]Krooes-'K'^ for the attachment of muscle greatly developed, iitdi- 
(‘utiiig n foix^ limb of gi^eat stitmgtlu and, judging from its forni^ 
ptissil>ly em]>lfiyei:t in digging. The rfdationships of this ri'eatiirfl 
arc unknowTi; it ik by some i^^gurdcii as iHdoiiging to tlie Frobofscidea* 
nnd it has even Imjcii sngge^sted that there may be some relatiooship 
with the Stmlh Aiuericfin Pyrotherhn 

Although ArklmiHh^rirtm imd iin-i interesting for 

die fM?eiiliarides they pn.^stuil, dieir very isnlaiion deti-acls ctmsid- 
erubty from thdr imporUinee, for they throw no light nn the earlier 
history of uny of llse previously known groui>s nf mammaK From 
this I JO i til of view the remains of primitive Frdlxjsea deans from tliese 
ICgyplJuii de|ji>iits ji,ri' of vastly givater interiSt^ for they lii ijiutc 
S eattle the point of origin of the gi-oiip and carry hack the line to a 
genera I ty|X^ of ungulate showing only the IjegiimliLg of the 
c^trwoiilinary sJK^tdllli^^ut^orls cbariieterLstie of the later forms* 
vioiis to die disiwery of thf^^ Egi^ptiaii forms, the ewrlits^t Pr<ib<}s- 
cifleaus known were sfjcries of Tetr{T.h*^^oflfyjfi and /^mof.herhtm from 
llo^ lowest ilioeeiie lieds of liiiiojje, where tliey iip|a’:iir siulclenly at 
this hori/xoo, no Irai'C of any refuted form iHOiig found in the earlier 
d’l^rtiary ile[Kjsits of that continent. The siiddE-<ii appmranw in tho 
ELiro^Kian fauna of these and tnetiibers of soiue other groujis led to 
a iiumlM^r of spt'^ailjitiotis as to where these aiiitrials hud oi igiiiiitcd* 
(JslHjrii* iSteliliiif and Tulllvrg for various reiisons uti eiinie to the 
coTicliisioii diEit the rvitlenee pointed to the esistenco of an Kthiopimi 
biiitl iiivti ill earlv Terliurv times and ihev ronsiclerpil that not oidv 
the Prolmsi'iiletu Imt several other groiijis — imttibly the Sirenia, 
Ilyraeoiden, ci'rtuiu Edentatt^- the Ai]tehj|jes anil tiiratrcsT the Ili|i- 
po[xitami^ several divisions of the EcHiIcntitu anil lastly the Anthm- 
^Hiidea—originated in that region. tJf many of tln?br the early 
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forrilfi Lave Htill U* In* fnijm)* Uni tin* priMlirtUniHi tr( the uIhivs^ writers 
have itln^uly \tt^n fitIHtleil in Hiv vasi* nf ih^ PrulHJsi^uleik, Ihn 
iiui] the Hyniiini^lesu sn tjuil tlien^ is rc^ason In 1 k>|h' that tincvs- 

tral forms of some of the other frroiips will yet Iw ilisitfjvePtMl in 
iiortheni Afrini. 

The earJiifSt l^eolKi&eitieaii yet known is i^aiiiiiiLs of 

w'liiili are foimd in the Atkldle and r|)|KT Moeeiii% This animal was 
aboiit the size of a tapir+ whieh+ moreover^ it miist have unieh rcsem- 
hht] in appi^arani^, Tlie skull prt*sc?nls none of the strikiii!^ 

IHSTiiliarities of the later Promiseidean skulh thtni^li inietvr^ of the 
lie^innii];^ of ^kniie of thesi' ehai-iseters niii lie ‘^oein Thus* the inires 
ai^ alrejidy n little muovetl from the front of the snout, and the 
nasal iMUtes siiinlh a^^iiH:. the lames of the lajdpital lef^iuti are 
somewhat sTkollen hy the development of i^|hilar tissue in their inte¬ 
rior, II deA’eUi]>n]ent ihat I'eachcn enonauus diineiisLoiis in the nnxlem 
elephants:* In the npfKU’ jaw all the twth of the full Eiuherian 
ilentitioTi aii^ |>ivseiit^ with the extteption of the front preinolars. 
The secoiic] iiieisors are Miiieli largia' than the others mul form down- 
wardly direeted ttL*ks^ the t>epnnit:i^^ of tlie tusks tvf the later 

lyix's. The preinolars art' nil fiinipler tlum the mohirM^ tiie |i>w' 
erowns of whieli U*ar two transverse ridfn's, eneli ridjijt^ Iw-in^r furnast 
hy the fusion of two luWrvhis* that in fnet the tin^lh may ahiiusl 
lie- snitl to Ih:- qnadrituliereulate—a very [>rimitivt> eoiiditintn Tho 
anterior poi'tioii of the mandible is s|H)ut-Likn and la.nirs two of 

iiieisoriT, whieh projiH't ftirwanl, Of tliest- the inner |iair an* smatL 
while the outer an> enlar^d* and Weonie Ihe lower tusks of later 
forms. The CLLiiine is lost* '(lie dt^a iption of the up|sT-chtxk tia-th 
^ven almve ap[)Ues wiiNiily well to Ihv lower, exeept lliiit. as UKiiak 
tlkfi last lower molar has a iliinl IoIk* or hwl. I'he Hkeleloii is iinpi;r* 
ftvtly known, but it is ciTtaiii (hat the rieek was rt'latively lun^, so 
tliiit tlie animal ™ild sviirh the gi-oimd with its mouth in the iis^nnl 
wiiy. Tlie limb Iniiies* so far as kriow'iiH, are praetirally ihrise of n 
diminutive elepliant. In tlii^ iinimah therefore^ w^e have a voiiipam- 
tively gtmemlizeil tyjH'* but at the same time some of the cInmu-ters 
which df»velo|MHl to sueh an extntoixlinary extent in htter form^i are 
nliejuly ns^j^iijstable. Sm'li an^ (In- transverse rid^iiifr uf the tt^^tlu 
tho eiilarj^iMiieikt of one pair of inei?«jrs to fonii tnsks, the Is^j^iiininE^ 
of the shifliik^r bark of the iiiinal opening, invin^ to tin* develujuneiii 
of II slmrt iirolaH^ds and the etniimenwnienf of the inflation of die 
iKjnes at tlie haek of the Kkull* 

Although remains of juv fn-st found in the Miildle 

Etjcrene lads, it [XTsisted till the rpjaT EiH!ejie |K*r'HKh hut theiv it 
ig lu'f'^iiiipajiivrl hy an aninniL /Wo whieh shoivfl a etai- 

siilemble udvtinci^ tow'ard the later prvthosfddean l3■lx^ PriilMihly 
Af wrtf herhim tdill cuntimiiHl to inha hit ihe sw'iirn^hi;, whih* 
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todon re|ire?ieiil:ti ii fortn lH!i!dining iiilu]>ttKl to e?diiteiict^ on dry 
groiiml. Altliough referred either to Mthritfiei-iifrth or Pakeomaslo- 
several forms, interrncxliute botli in size and in some other 
re5|xx;ts lx>l\veeii these t^vo geoenE are known to Jiave existed^ but 
the remains hy whieli they »n^ ivpresented are at present samty. 

PiiiiionuDtiiMlofi is representtnl hyseveral specie^ llie eoiniiionefillxiing 
/*td*fomti.dodon whieh innst have Ijeeri rather hir^r than a 

Jitr^n^airl Imrsis Tn this animal theskidl itpprosiiijateH in many lYsjx^ts 
to til at of the elephants Thxis the nostrils have shifted hack 

till they are only a little in aclviiiicre of Uie orbits, and the nasal lx>ncs 
ari' ver 3 ‘ short. At the same titiie llie at the bHck of the sknil 

aiHt tiineh eislarj^i^J thtiii in ^/t£riffir^iumy tiwiiij^ to the incmisWM.I 
itevelupmerit uf sjHiii^y tissue witliin them. I'he iipptT incisors are 
now miuced to a single pair, llie second, and funii inodenitely liir^ 
downwardly ilirevnKl t disks, willi a Iwinil of enaniel on their outer 
sidi^ Tlni niJiines have disaj3|je:itYd. Then* are lliri?t* npjier pre- 
molars, tin* hi>t having a pair of transverse ridges, while tlie inolai'S 
have thn^* trjuisverw rix?sts. Hie rnimdihle is in many resjiects: 
pLcnliar; the anterior s)xait-like p^irtion is greatly prolonged^ so that 
it iiitijeeled r(jiiiiidera}jly l>eyond the sknlL and its extension is in¬ 
creased the large priHTiiiiibent ineiscjrs, com^ponding to the second 
pair of The oilier iiitrisors, Elia enninot and the first 

two pn.nii[.dars have disapfjeared, and theiv la a long edentulous 
interval Ictween the tusks anil the tliird jireniohirs. Tin* fourth 
pnunoiar is two-riilged, tlie tirst uml settuul molars three-ridgetU 
while ill the third niolur there may Sh+ as many as four tmnsverse 
cresLs The neck was a little longer tliaii in the elnphants, and the 
aiiiiniil conki rioubtlexs reach the ground wiih its lower incisors^ 
which (with the portion of the mandible projecting Ew-iyond the skull) 
weii 0 covei'od by the llesliy iip|>pr lip and nost% the tortiiinol porlion of 
which may have been more or lesss and pi’eheiisile. The limb- 
hones are essentially similar to ihoso of Ehphm^ particiiJarly in the 
largis^i species, b€adnrldL The animal must have 

lunch rrfscmblod in its general appearance a gigantic ]>ig, with a short 
neck and elongated snout. 

.1/and P^hr'&mfiJftodon are the only genera of Prolxisci" 
deans known from the Koeene lieds^ and at present no memlier of 
ihfl group has been found on any Oligocene strata; but wdien the 
lower Pliocene beds are reached^ Prolx>seidean remains uro abundant^ 
and we find thorn not only in Africsin but. also in European and 
probably Asiatic and AmericArv localities, the group having become 
widely spi^ad since tlie Upper Eex^ene. In ihe I^ower ilioc?ene 
deposits of Europe two giuiem. Tftrah^iodon and Dinotherhsm, are 
found* of which only the first Is at present known in Egypt^ where 
remains hove been found at ilogara and in the Wadi Eaii^gh* In 
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thb nhirnul^ wlik'h is as lurj^^ us uii fl^pUaiU^ 1 !il> i^kitil is j^rucliLiLlly 
Hib samii as iliul of Ihs; lalor l^iY^boscriduji; the Ltisksiin^ now von' lar^o, 
though ihcy ;iro still dirovt^tl somovi lutl dowii,wjirt.L unri liavo a Imnd 
of onanio! cui ihv\v outor sido, Tho milk iiiohirs^ as in tho oarlior 
fonni^ ait> still rv[diiciMl bv hut tht^ nn* stvnii [inslirnl for- 

>vors] and sliod iJirongh she* groat incroasr in sizo ^if llio jH^rciiaiiont 
mDlaj-s. Of tlio^ii^ Lho Hrsl and though hirgi^ stitl huY& 

crowns wiLli only three transverse ridges: the thirr;! molar, lui the 
other hflndjf is still more enlarged, and its e^t^w'n miiy made li|j of 
five nr six traiih-ierso crests^ it is, in fnet, so large ihid when it is fully 
out not only the premnlan? hut aiscj the first molars di^^playcMh 
I hen* IxHtig i tn r«K)m for ihoin in the jaw, Thc^ iiiitc*rinr purl oi the 
mandible, with tlie prcxminlKUil iiieisors has tmw iitLaiiiiHl an nxtra- 
ordinnn' length, projecting still farther I'teyond the skull than in 
PfiliFomatitodon in farti in this gimns wv have the anlmiriatinn i^f the 
sperinlizalion, in thi.= dirrcainn, and the long, straight snout must 
have prasentcxl a remarkhdde upjRNiraiice. the animal having resein- 
bled nn eleidiant in ivhich the lower jaw- was eku>gated that it 
roiild rearh the ground, and w“a_s coreTOl with the flesh}" smont, the 
end of wlikrh [done was fri‘c^ So fur us tin* hjgiptiiii! ^le]>nd^its arc? 
coiicerued, tliis is the lust of the i^rolxisvideans foitiiil; but it may be 
perndlted to give a short snininary of the sid^so<pk*nt eliangrri whieh 
encled in the evolution of die moflem genus During the 

Minc^nno she long mandibular sjunphysis—proVialdy Um-uiisc it liad 
altained tin uiiwieldly length — lxH:?ajne nipidly shortonevl iifn halving 
die t]p|a:r lip and snout fr(*e, as die tiioviible pmbpsris so ehnrarTer- 
iFlic of the gnjnp. 7'efri^bt:hffmi fmiiproattnH, of the hUo Miocene, 
represents a stage in this procctss. In this aidnuil tin* symphysis h 
coinpiiratlvely short, and although the two lower tusks attain a wn- 
sideiiihii^ sixe, they cerininly oonJd not reach the groniid. At the 
same liiiie the nutiiWof ridges in die molar tmli is inm^asc^d to four 
in die (wo anterior ojiesL In the l^liiK^tie the niaudibLilar symphysis 
fwcomi's still more shortened np, Imt in some species of the 

lower inrisors still persist, thnugh of sinall size and usiuilly soon 
she<l. The number of transverse ridges Lii the niolurs inerea-^ and 
Ijecome deeper, lil! in M^SU^ofton (fioni the Pliocene nf the i^iwalik 
Hills) the Anterior molars may have or seven ridgpf^, the last one 
eight nr nine* The valleys in these teeth are deepened* and may be 
more or less filled with rement. At the same time, in most oases, the 
milk molars ore displaced by tbe development of the molars behind 
them* before they can ho replaced fToin below by the premolars. In 
Eli^phm proper tlie elongated mandibular syniphysis of the early 
forms is represented by a small process forming the chin of the man¬ 
dible and never lieu ring any tmee of lower incisors. The tnoJar? 
acquire a much greater nimiber of truiisverse ridges and become 
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tii^ipc ifi tile In liiephfis fn'initif^niitin tliert' iioiv In* iis iiiHtiv 

us tivenlv-sovt-ii in the last nnp!«r. All this long^ si'ries fiV 

(.■liun^j^rs is il] 11 fit mil'll by speciineiis shnivn in the iiuleiintoki^'inil ^fjib 
leries uf the Xatuml iristory Mtiseimii. lAuuhin, uml reinipst'iitin^, ptr- 
Ji 3 ]is, till' mnst inimpletf liLstfiry ipf uiiy rnnrnrnalijin "roiiii ^vet knoivri. 

In the Upfier Ii.f>c('ii(f Ixsls the Myrnooicleii oii‘ repi'esontesl by iwn 
"I'tieni. d/t’(/filofiyra3> unil Sni/htifArrft/ntr inclitdinj? several sfieeies. 
Xniie of these thcow iiny liglit on the ri'tntioiishi|JS (if ihe orJer; but 
sunn: (if them are of liirpe size iiiiil liidirule thul foniierly the jrroiiij 
was of fjir "renter iinjnirtiiiice i huii it is to-Uny. wlien its uni v retiresent- 
nlivcs are u few ecprupiirutively smnll speeii^ uJI of whleli. iieeorrlinp 
to some iiutliurities, should ln' plneed iti u sinjii'le genus, J^rocaoiei 

The oceiim.-ms' of remains of Sirenians in the Miilrllf Koceiie liotls 
of Efiypi Inis long Is'en known, f bven having dwerilied—tinder the 
name —a hniin east of (Piii' of fhest: iinlniuls from the 

Mokattjim Hills, near Cairo, so long; iigu as ISTo. and further remniiis 
from the stmie lociility were iioliei?d hy Tilhol in 1878. IVilhiii the 
Inst four nr tive yi?iirs not only have skulls ninl otiicr (loi-linnK of 
ICiiihi'Timtb Ix-eu found, but remtiins of otlier gem^ni have eome 
Lo light, ipoth from the ilokattani Jlills ami fivuii I lie s<niiewhat Inter 
Jeptpsits of the Fiiyi'im. These early forms liiive la-en desc-rilied by 
Dr, (t. AiK'i nrid the presi'iit writer. Their ehief ixiints of inteivst 
art' those in vihieh they sluiw apjiroxiniatiuii to the hiiul iminiTinils 
from which the group niwe. Thus in Eathi-rUm the jielvis Inns a 
roiJjpletP olitiirator foi-tinivn inolosetl tiy the pubis iiin.1 jsi'liium. and, 
piflging from the aflelabiilnm, there must hitve been a fairly well- 
ilevt'loped hind linili. In the hiter forms, even at tlie top of the 
Mitklle KoMiie, the pelvis Inia midergnnii cniisidipifible further nMlms 
lion, (lie puhts and i'^.'liiuni nol inehPsing a fora men ami the 
acetahuhim being so sjnall and indelinite that the Iiind liiub must 
have lieeii nulimeiitary. In these early !8livniims also the dent it km 
iipproadies the jirimitive Enthei-ian lyfie, there hcitig tlin.'o incisors, a 
I'Riiine. four premolars, and three molars on each side of the upiwr 
jaw. Ill the later types there is at most mm pair of iiieisors. often 
raucli enlarged, while the canitiiw and some of the jirctnohirp also are 
lost, Tliis more normal structure of the pelvis and the eharncter of 
the teeth show that a i>ireiiian such as is not verv remote 

from the terrestrisd ancestor from which the group must liave sprung; 
and it is vriy interesting to note that in tlui fonn of the pelvis and 
of the teeth this ancestral form must have much rraomhled 
theHnni, a fact strongly siipjxirtiiig niainvilla’s suggestion that the 
Sirenia and Proboscidfei are closeh* irlated. Many other points of 
similarity might ho jxiinted out. such as the fortn of the brain in 
^i^rithsrhm and in EoHrrn t>v and luodi-ni representn- 
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tiv*Si of the two ^oup^ SlffTlH? jtl II lllLinlxT of poilTitH. TllllJi in 
lK>lh there are (1) |WH:tonil tnainiiiie. ("iS Jilxlomirnil lesleiN (-i) Viilo- 
photlont lunliinia- whli ti tendent^y to rhe fornintinn of mhlitiojuil loU*s 
iM'hiijtl. (4) iho .same arnnipjimcnt of ihe iiiU^i^tines, and (5) to some 
extent the t 7 anie cliariicter in ihe [)Iii<?enta. Alto^^tUer tlierr *<eeniH to 
be very good ri.*astjnH for n^gai-tlinir tlie iVolj^M^tiilea and tlie iron in 
as oiTslKHits <if u coriiniuii j^toek. the one iidapted f<»r a terrestrinl 

the other for an luiiiiitU! mmle of life. 

All llie earniv<?ni ^-tillei.'teil U^loiig to llu' primitive group, the Ihv- 
iKlonta, and nil the sjierii^s eiiii o^fermi lo gmiera already km^wii 
fn)in linri>])e or Xoi1-h Ainerim* A few of llie iitiib l>oin?s found 
to indicate (hat stniie of xhv^'- animals liail adopt cm^I a scnjiac[ijatir 
iittale of life, and it is |jots&ihle that the si^alsi nrigiriEited fruiii some 
such type. 

Far tiifjre iincresting ihiiij fSte IVi^odniits llieiiiselves ij* n group 
that is now deli nit el y known lo have originated from them, namely^ 
ihe Zimgl!o4lontfN usually—and [irohahly righlly—rtfgnrded ns primi¬ 
tive toothed-whales. Hernams tif the later members of I his gnmp 
arc found w jdedy sjm^ad over the world in the Eorenc! Iwds* occur¬ 
ring ill Xorfh Ainerira, New Zealand, and Eiirii|)e. It Ls only c|iiJte 
lately that any fighl hns laam thrown on the origin of these' utiimals. 
Prof E+ Fi'aas dt^scTjU^I, from the lower Middle Eckuhiu Iknestones 
of the Mokattiiin llills^ a skull which in till eswiitial rf'sixNjts it> that 
of a ZeuglcKlnn, but itt the some time the irlcntitini] is that of a Creii- 
dont ciirrdvcm*, none of the jiecniiar ehurai“lers of the ZeuglcKlont 
teeth hi'ing presseiit. lldis S{>eeiinen. to wliidi the name Pndmt'htH 
wusgimj, proves fairly wiielusively tluil the ZenglfMioitEsi origiriatc^l 
from some Ft^^odont ancestor which lU'iniiriHl uqualie hubits, and 
prof>ably this liap[>cncd on (he northern c^iusls of thc^ Ethiopian ('on- 
linent. From lirds of a little laU'r agc! in the Faynm an animal 
almost pn'cisely intermecJiale tjetw'eeii f iukL 

has l>een described under tlu^ name In this creatiiix^ 

the skull approximates still more closely to that of the trric Zciiglo- 
donts* and the teeth have also actpiircd the srrnitioii rharueleristic 
of the group, though at the same time some of the premolars and 
moLarg have a third inner root, which is lost in the later fomis. Iji 
the upper l^eds of the .Middle Eoceme of the Fay dm typical Zeuglo- 
dont.s e. g„ mirh^ wteif; so that in this region ^we have 

a complete passage from in which the teeth are thost* of 

a Creoflont* to Zet^^Ioihn iti which they are typicwlly Ztuiglo' 

rioiit—that is* die ninhits are tivmrootcd and have serrated cutting 
edges. At the same time the narial opening shifts hack* and nlthotigh 
it is still well in front of the orhits and the nasal bones an* long, 
the change is in the dirot'tion of the type of skull found in the ejirly 
Odontoceti; and. although ihe relationship of tlnim animuls to the 
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ZiiiiglcKloiitii Ims frtHiueiilly bwti doiibtc<I, there seenut iilucIi lo bp 
in itn fjivwr. Tlik <{uestion liiia Jiilelv Ihwii di^iiu^'d by Frans iind 
by Abid, 

Keiiiutiiij of l>ird.‘t iim* vpiy raff, ]in<] with I bp pAreption of fnig- 
riiPiits of ttip skpleLoti of u heroii-liko wader, tin; only spccitiien of 
iiii|>orturict‘ is ibf! disiloJ end of u litno-tat^nis. wliidi is iateitHtin^, 
liecaoite it shows lliiit piidxtbJy ii iro* liutile {Enmopezm) existed 
in llie Foceiio in tiiix region, uiitl iijiiy Ije I he uiiepsIrnJ type from 
whirb till? r^lnitliiones iini] .-liJpyotiiitbes sprung. — niinieroits cinumon 
diaraelers lielween llie two groups liiiving lieen polritvd out by Iliirck- 
liurdL A n^lutionsldjx with the Sttulh Ameriuiu Kheus is also possi- 
l»ln. On the otlier Iiaud, tills bird may !» merely another instil nee 
of the rr.sults of retiiigressive rliiLiige, leading to" loss of lliglit and 
Hirretise of siKe in some gnnip of Cnrinulc birds, such us bus IntpiHOied 
in llie ease of the .Stereoniithcs mid GuSU>rnitlies. 

Among the Kept ilia no very inifKirtmil new fonns Imve iM-en dis- 
nnried. In I he Middle Eocene mnuins of large and [iroliabtv 
murine smikcs are found, one of these having [wobubly 

mtiihicJ LI length „f 30 u, 40 Another {rt^rai^phnniK} is of 

ititeriLst, Imh'UUsi' ti olosely allied s(Hx-ies is fomnl in Xorth Aineriea 
also iLs.sc]eiaUHl with iCt'UghMlont-«. From the same horiKoti there have 
lieen eoIliTled naiinins of immerons I’lem-odiran tortoisi‘s. ii group 
foniierly widely spreail, hut nt the present tlay found only iti the 
soutlierti hernniphere. The most remarkable of the Egi'ptian Fleu- 
rodires is iihUt;o*j€n^*. in whieli the palate and Jiiamlible iiit» nitali- 
liefl to form broad, crushing surfaces, jinihably for breaking the 
shells of the anitnals which formed its fnotl, lil the IJpfier Eocene 
beds Pletirodii'ati tortoises are likewise found, the Ritxietti genus 
Pndormmh heitig reprcsi'iuetl by several sjxxries; hat at this horiaron 
I he meiiit mituhle rheloninn is a gigantic land-tortoise {Tcatudn 
ittnnum), shells of which an? ixunparntivpty tiiimorous. This species 
appmsitiintes most nearly to the Aldidmni utid Miidagi« 3 car giant 
tortoises among living forms, yuiiieroiis Crocodiles lire found Wli 
in the Middle and Upper EiMame, iiml meliide Imtli long and short 
stiou KhI forms. Oi lo (7* t>m intom a ija r ialoideit ) iteen is, 1 o some extent, 
to bridge the gap lietweeii the tnie Tomhiofnn and the Ghurial, 

Eemaiiis of fishes nre found in several lioriiioiis, Init none are of 
special inteivst. T*rom the Middle Eocene nra sevt>raJ peculiar saw- 
tLshes, aiwl also several large Siluroids, which are curiously like spe¬ 
cies now existing in the Nile, * 

From the above acconni it will be gathered that a considerable 
number of Tertiary vertebrates are already known from Egypt, and 
mdiide forms of gn-ai inten-st. At the same time, the.^ iniis( con¬ 
st itute a inm‘ fraction of the faumm that have inhabited this region, 

isu 
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jtiiil iliert^foiT ihv cuiuliliiMiH s<»pi3i ti> Ik? VL-rj favurul^le to tlio 

pix’^serviiiion at Vfc‘r jl h lo Ik- hoi^d iitid thiit 

iiiiiiiv JH‘u IviK^of Vi;-rtebratL- lift- will Jje dioit^uveiLtl, i-siwcially whm 
tilt' tk-H,Tl tilt- 1^'nyum liiitl ihi? Xsilnin ciiJi lje thor- 

uuglily eApluixHl-—li 13 in (ter nf no v^vy gr^at ex|iense nr difKculty. 

The of ihe rehitiurj!^ of the Ethiopian Jitnil muss to otfier 

I'egions fhiring tSie Tertinry period is one of gimt inteiost* Tlint 
it is al[iio?:t certniii tlnit Afritii and South America wei'i- nriiiciJ 
diii'iiig the Sw^>ialiii'y iieritMl has Ikkui |.K>iiiLed out i>y jinmy vvriteDip 
atui theie is cisnsidi-rabie |ji'olj3ibiUir tbaE ihi-i iinioii may liiivo jM^r- 
sjsted till t-nrly ’IVrtInry iiim-s^ lloMigh llierv is givat ililTm-iin- 
t>f the |iitsitiiiti tif the roniHt'tion. It hits t-veii fK-en 

■Huggesti-il llhO a lit-h of shallo^v water anti n c-liHiii fjf LshiiitJs 
iiaiy have i-.sifted fa-lAVts^n Afrii-it and Hnizil so hite as the Aliixrene, 
'PisiM ruiiiierdioi) ln>Evi'et-ii Afrieii ami Snutli Ano-rini would accxniiiL 
for n luiiiiljer of i-iirioiis farts of dbitribiiLioru \%h^ for instaiaxr. (he 
presenre of the llystritKonorphiiie iTKlents and the IVIoiiiediJsid die- 
loiiiajis on Isali eontini-Jils. The {Mx^iirmire in the Santa <^ruz iieds 
of IhULLgtmin of a rtose ally of (lie t'ajie (Johlan 2iIoh-s 

has idsti Ikk-ii pointed lo an evidetire tjf this fonnei‘ 
union, but thi^r lias h-en t-oiisidi-mbly djs<aiiiiilt-d by the di.s^sipvery in 
Ur- iliorene of Nortli Atiieritro of an iminuLl which is 

almost tTrlttiid_v ehtsely idlied Iti ihe (lirysrpchlorida-, though i( wa.s 
iJescriUxI by its dLaxiveix^r as prulKihly ii ^lorifplitmie. 

Some Soiiih American pulaxniLologisLs hnve n.-wK'iied thal rei tajii 
grtmps of rnguhites found in the Tertiiiiy Ijects of Patagonia are 
clofjcly nlliei] lo, if not the actual onecstor;^ of^ Siiine of the African 
suiKlivisions of that onler-e.g.^thc llymcoiden. Theix^ seems* how-- 
ever, to lit- no rf-iit gixnind for this iM-lief, and it is far more pmhable 
that the two rontiiienis were- separated bi-forc the Jiuiin divtsioiiH of 
tlie Tliiguhilii had Whiiik* dith-n-iitiati-d^ arid that Hucli mumibkoeas 
ua do exist are merely (he result of jiurallelism in the eomva- of evidu- 
Lhm of tlie groufi in the two aiivas* 

The late tf>r early Mi<K.>-ne iiincin la^twixai Africa and the 
Palaam^tic contiiieijl lias ati-eady two i\Terrt-d Lii in ronnertion with 
the migration of the Tixdioscidea; but H is certain ibut otber nKioiis* 
proliably of 0 lemiKimry nature^ must buve occurred in earlier Ter- 
liary jx^'indsn The pre^nce in both the European and African 
EiKTiie of the same geneni of C-reodonts {//^finodon^ Pferodon, etc,) 
and of all Anthracotheroid approsimating to iJra^Ay^i/aUj b evi¬ 
dence of tills earlier jiinctinrir 

1’lie relations of Africa widi ^iaiiagascai' an* alsci interesting, 

IXuijdflrtH, "Ti>i“ tcnlarv ef JUoiiouiar ^Vf-wi. VarnriJif' .nuir'afTi, vfpL It (ItKiTi}, 
|i. Tile wrUer's iitteiiLloa Ijuri liei^u [Imwii ri> fjiiH; tlmi llr. \\\ Ii. ^tJil- 

llitwv i^aiu^x^ed nils relatLeuahLo jhine time 11^. 
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Tlifi nmnimiiliiin fniiiin of n tronjpiiratively poor one, 

jitirl ifl complftoly TCinitln^ ill many of tlie typicuny Africtingroiiiis of 
inaiiimals, I'litlberfy Iirn uceoiintpil for tins by supposing that the 
casteni pint of Africii, with MiuJagascar, was separated from tha 
main soiithiUTi ami western AfriL-un oontini'iit by n iioU of sea. and tfiat 
it was only after llir isolntioii of IfndagBscar tliat these two |«irts! of 
lln' FIthio]iiiiti i-ontitiiml imitctJ, ami the richer fauna of the soutlmm 
and westem jiohious spn-iid over the wlioli'. This pi-oimbly oeciirred 
in tile Oligmfiie, at which Itme tlie union with south western Asia 
and Knro[n> iitok [diioe, followed by the disjjfirsal into tiir northern 
cmilineiit of I he I’mlKistcidea and other groiijis. 

The inijnjrtati™ of .Vfricu in the history of the ihitnrnaLia is fur¬ 
ther iiierensied by tiio fiiet tlm(, as Sti-onier has pointed out, some part 
of the region has prolaibly iKsui above the sea sinct' PerinoTriassii; 
times, during which a git-al variety of land n-pllles existed, some of 
niiich, the Therlinlonts, approxitiiuU' very closely to the matnnmlian 
tyix', ami. in fact, are probably the stoi'k from which the ihinimnlia 
s[*ning. This being so, it is hy no uiviins imjnoliable that somewliere 
in this continefiL beds of .rura>^ic! and Crptaccous age will la; fotiiid, 
cotitiiinijig IT mains of animals whicli will completely brldee the gap 
In’tweeii the two great and now widely distinct gi'ou|>s—the Mam¬ 
malia and Itaptilia, 
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Tt/^iiiii4'^ Ilf II14^ KP|iHiknfntii>rirt of t% 
lly Kr IliTu.sra?i. 


in tlii? spimtiuiooris iliviHiiin iif ilu* into li mini- 

lior of diiitiiict iiidLtni.liuil.'i,'" 

Hnixlly more tluin ii glimpse, into fi new epoch, llil^ phenumomin^ 
of tlie highe-iit scientific iiiLer^l, was dnring Uie past sum- 

mer by raiil Maic]iEi], pmfcr^r at tiui Agronomic Inhtiliiie of ParLs^ 
ill parositie Hymeiioptera of tlie giTit^ra Bind 

imd rcoogtiiifteil by this satuc aiilhor as ladng ilio normal tiicxl^ of 
ri^pr^MilLietimi of these iiiseet.s. 

r^et us first coriaifler Dtilman. Scarcely a 

millimeter in lengthy this minute Chitleid ilevelofis na an eniloparasile 
at the i^xjieniift <jf a ntiinljer i>f sj>ecie-s of moths or Tly[M}iiomeutas (//, 
or of the spindle tree, mahiiit'bdena or /wf/ of 

the maliiilel! or plum of Santa l^ncia, ptuidhi of tlic haw thorn and 
sIcKJ tree^ maltiwila of ibe a|iple.) 

If one esaaiitnis nailer the inieiwenpe tlie eijUTpillars of l/^ptmo- 
m^uta (for e?cnmple, //+ c&ffiUittlJii) at the end of April or during 
the first liiilf of May, one fitids nearly ahvays, or at least rtuicmg fmme 
of lliem, thosi^ with embryos (unci hiter ivith larvie) of ^nc^rlna 
assixauted in I be form of chains or roivs. 

These chains, wliic:h I have already descrilie<l in the Heeneil lioo- 
logiqiie Suisse-, v. V, I8SM* are cojiiposcd of 50 tii 100, or even 1^20, 
individuals, 'flic sac which <y>ntaiiis the [jarasites jutsents itsidf 
ns a whitish tube, soinetijnes bi- or tri-fureate, flexible^ folded upon 
Itsel f, lloaling iti the liniiph of the caterpillar ouLsiile of the intestine. 
Formed of an eiivoloping memtiraiie ( cuticleV, it is clothol interiorly 

• Sw> ifip works cliitl: ^tnnaial, l^iT. l«^. Ifcsm. laaa, llkM. Jioil IlicUo 

cbhiil iiieiiLulrU 

* TrBiiislafiHb !»r in-mjissIoiiK fnat^ Bulletin 0^ hi V/iUEtHilw £«f:[eafc^44 

NutureilcH. Ti wr, Vol. XUS, Xi>. im, Plan'll, llaai 

■^Hniiiiles iX^'t itroiMMhHl, in iilai'e of ihilyeaibr^et]^-. thi- terni 
One coald aho nay 

m} 
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with u layer tif aiul indt>j;es iih iilbiiiiuTio-fjilty iiinss 

in which I lie i'iiil>ryihs are inimci's^-il. 

T>wtcr* nftcr tliw hirvie hiivc hHeiiik^J a cnrliiin fiiae (nt lhi> eml 
i>r uf fJijik^)^ tlit* ivww which iiiiiy liiivt' ji h="ii#fiU <if 

H.n t'ni.* prcj!ioritH n wrinkled uni! iriErislrirtitJim; cudi fold 

njnluiiiH El lanns indnsed in the initi itive At llie end 

Juiiej iifter the parnsitcs hove mnipleted Their hi^t moh. they biiRit 
the cpitheliul tiilie \vhi<'h e^vdcnx^£l them ontl sine ff^iind iit llliecty 
within the Ixidy the entorpilhm This piTitnl {.se^^-ond hirvid 
phase) histH idxiut eight dnysL At lust, the lair vie having c-oiL^nined 
She interior cjf llie lai'va. each one of them prepunes for tlie jnipiil 
I>erj^xl by intdosing itsdf in iin ovoid cocoon, fomievh iicimitting 
(o Murcliiih hy ilio externnl ciitido pntrcil out and detsiiliod from 
[Jic IknIv. Tiie cuterpUlar* the skin of which molds itsidf exiictly 
over tlie cocoons, llieitiifter wiks little more than ai rigid shcsitli, 
iiiiljusstsh nml ap]>eairing purtitumetl within. The trunsfonmition 
of [he lurvu intif ji nyniph hy iiieiins of u new moll takes place n 
little lifter the partitioning of the niTcrpiilar, and from the time of 
this event until the wdosimi of the Encyi Ui-s one isinnts twenty tliiys. 

'fhe ilyfKmorneniMS do not have more than one gMiii«n.itic>imri[uiidly^ 
The eclosloji id the moth (//. tsikes |duce in July* copula- 

tion in tho following ihiys; the eggs ait* ileposiled a short time after- 
wurtls in IJttlo eliisteisi of iO to 7th which the iiiHecd altiiciies in the 
liramdies of the spindle trt^-. 

The young csilerpilhirs, InitehcHl in Sejjtemljcr or Octola-iv iiest 
during dx monlhs, crniidnng moier the si*aly covering which pmiects 
I he egg tiiiiss until the firsl ilays of ApriK iM'fore leaving their shelter/ 

Tim facts hrouglit lo light by ^lurchal may be summed up as 
foilmvsT 

h Eiicyrtna is, the fumic its its hivst, ny|>cjnomeuta, of only one 
geneniEion initnitdly. 

The uvijxjsition nf Ivncyitiis lakes place rihnrtly after that of 
I [y piaionieula, in July or in A ugust^ following the species parasitiKiHl, 
and it is into the egg of tlie moth that tim parusite intriMluees its 
own egg. 

Kiich i lmin of endirysis pnNHasIs fivun ii single egg, as si result 

»It la onniifirllj licrween the iT^tli miU rhb^ ISth of April, exactly at the Ume 
when tlsi" iif the spinsUe tn^e esijsiinh thuE llai iclnute iaitrr|^lban9 

oC //. mj/PECiti'Un kTii'e tlR^Jr n^lrcfll unO rcarli i\w liutbi. Afterwanls 

IjLiIEiik In the interior a ml ilrawlu^r limani them tla' leaves Uy ihi'Hijm Cl^ ee few 
thfeHri^ they form a lUlle iiesf, Hhlch them at the Raime time ftxHl anti 

whetter. TLele lensnli at UiIm iierEiaj \n frmn IX7 to iiAi mlllLnnrtcr. AfriT thlM 
lines' IjnHV mphUy. hut It Is etily at Itn' eial ef a few wwhs, jifler their ulsse 
\ma ri^iehiHl iiboiit a ivntinielvr, ihat tiielr weljw, Jaivlus more voliimh 

Iirolirc la-Klti tu Jitfrat^ altentlori. I Biinnilna, jytEl, p. aiO i 
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Ilf the iliviniikn rif the genn IdId mimL^ruuH iliatiii-L-t iliiring 

|||t« niiH'llb 

L One lit [iyj>Diif>iiieiih^ nrilimirily do€^ not m^iva 
tliiiii one egf' of Kiioyrtii^i. Muwevi-r. wlieu ii eIieiI ntie e^g 

uf [lyiionumeutji is sitiing two nr three tiiin.^ (perliiips hy iJilfeiTiLt 
indiiidiiRh) a corre?ipiiiicJiDg number of cUuiusof embryots aiT formed 
within the caterpilhir- 

5* The HJbninhnj-fiitiy (nutritive) mass in which the emhryot^ ai-e 
Jmfnersi?i1 tt^ults from tlie proliferation of the tiimiiotic ndla fui- 
nished by the germ of the Encyrtus (derived fri>ju the paramieleiis). 

fi. The enveloping iiiieinbrun.i^ us well os the epithcloid cells ivhich 
c1oth<- jis interior, is foriui^d at the eX|aoir^ of nu^uichymatoim fle- 
tiiciits fiirtiished hy the i^rganbiJn of tlie host ( Hypnnonieiitali. Thi^f^ii 
formal iuiis can be etiinpaitsl tu an odveiu iiu*ns cyst de:HtJiied Eo Isidiite 
the pnnisites. 

It is on the eggs of ifniihit'ih that the in't i*t rtvi|KJsi- 

tinii tjf Entry rills was obsei^vesl for I he first time \ ISfH). 

Man IntL linving inclor^nJ an Lijjple biiinch in a cogt^ nf gairw*, 
placetl williin the rage ?^ime of the coi'otms nf (he mot In The moths 
issued on the Inst days td daiie and (lie first days of July, (til the 
4lh of diilv a goodly niiiiiljer of eo|>uiatioiLS we it iteliieve<l: on 
the (Uh one ctudd ali'eady nlM^^rve iiiniiy fnviUly dejiosited egg Tinisses 
on (he Iw'igs, On lln! IWtIi a large luiinl^ter Enryiln-. having 
einergcil from the pHrasitij^nl ra(crpillai>i de|>ositcil in the I'age, 
.\fnrchnl nolietKl (hat lit IJtO in ilm afternoon (m the moment when 
the sun .wikIhi forth its luittcst mv-s) nn Eneyrtns^ whidn jicrclied on 
an egg mass of llyponomeuta, ap|K^ared (<i ia' in the act of oviposit lorn 
Taking advantage of so favornhh? an oi^^asioiu lie coiihE during four 
consoeiitive hours, follow' with the lens die minute panisitet which 
cfjiiiphaidy aii^irlieil in its wnrk^ fruiii one egg mass to auoi.her^ 

|jiiTeiiig the eggs With its sting. The upeiaiiun Iiisteil each time a 
little 11101*0 than half a minute (two minutes toward the eiul of die 
journey). 

Other olteervations were curried ou with the panif^ites of //, 
ffitihifleMetht, As this moth emergiss later ilnin the odiei’s, Marshal 
ci>iild^ thimks to this cirennistance, obtain zieiv ovijjosiliniis of 
ftiscifyolim during the |K?cicid runiprised Ijetweeii the V2lh ami llie 22d 
of August, ami complete nt the same time the necessary inatei'ial for 
his w'ork. The author concliidesi from his last observations that 
Encyrtiis does not live mon^ thuM ten fliiVH in (ho imago state. 

Tile investigjition of llie egg uf Encyrlus wiLliin the egg of tlic 
moth is cxtrcniely ddheult^ if one limits oiie“s self to dissi>ciiiling the 
vitellus^ MnrrUal eiujduyH most esjaeially tlm iiietla^l of sia^iim 
cutting, [laving coHecteil, on Septetidicr lOj 11*01, some paiiisitized 
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iiiiL^^^ ipf //* iifid them iil (TilstJii 

liquid, iht^ni with nLniiinr, jiiid I'lit llnuii iritu fiue sirtiorm^ hr*. 

Fun'Wileil ill ilLs^‘^>vprill^ the of Eiiryrlns iru^hifUi^l witJnii the 
gviteiml cu^'ity of on nlrenii^^ liirge und wdvonc^d embryo of Hypo- 
nonieiitn. TJie h m minute in sixe thut* ot the most, one cun 
nut moke w uerie^ of more 11 ion four to live se*‘ti«Ti« including its 
,sul}5jtiiiiije-. Its ctiJitinir uvoiiL el early defineth und cine cun not 
the I exist trow of the eg^hell ond the pedicle cibserved liefuiv ovipo¬ 
sit ion. Then* uri‘ in its iriierior five nuclei immei^secl in the uk yet 
lindi^nde^l protop!asmic moss* of which four are snioller. romulech 
alike amoTiij^ tlieiusidveS;, and one more volnininoiis pliicetl et-cxuit ric- 
iilly, of irregularly IiiIh^I form, pi'es^ntiiig a very fine jind very 
dense re L in i hit ion. We will stxite further tUiit the four small nuclei 
(emhryuiiiil nuclei) are desLiiier] to prxKlueo by successive prolifera¬ 
tion the entin? rhain of x^tiihiy^os, while the larger tiueleus tpani- 
liurleus or amniotic^ nd I'onsritut&s the lirvL formation of ihe 
amnios# 

\i this stages tin- egg of Kncyrtiis is not iiiclost'd in any membrane; 
one only perceives in its vicinity tlie jsre^iice of some tnesenerhyrnfl- 
tou-H wlb, which iM'lonp: to the host, it i.s a little Inter, when the 
nunibt^r of embryonal imclci has increased to 8 or lU, that an adveii- 
titious lyst begins to fono llu^ drawing ncxir of t he iiif^seiicltyimi- 
tons elements, which press agitinsl the and thus form ii lining 
of IlntteiaHl wlls. As to the aiimiulie ctdls derived from ilo* jmrn- 
ouoleus^ ilicir rdle ia to form the alhutiiino fatty laaly whidi I’on- 
lains the embry^os and which is sckoi Icj serve fur the ulinientotJOii 
of the young larva?, 

Al the end of Sejileinlier the Hi tie c^itcrpilbr^ lintclu but they 
confine theiiLsclves to giuoving: tlio remains of the eggs and re?:t until 
spring lauieatli the carapace which covers them. In examining thesa 
caterpillnrs under the niirrtr^eoiie, one can jierceivci among ccitaiii of 
them the [>rescnce of one iind stnm-iimes two or three smidl rimndt=!tl 
bfxlies. still dilficEilL U> ilistinguiiih, I halting among the vis<;enu Thfise 
little iKMliesi^ wtdeh M'v tlie eggs of Ki^cyrtus incloi^Hl in their cyst, 
may lje studied at the time Ixith hy pickitig to piecf?fi in water with 
nsinic Jicid and liy the iiiellnal uf sectioning. Examined hy trans- 
panaity at tlte end of autumn, the egg offers a of ovoid or 

globular prnto|ilnsin in whii h are immerstal, firstn, a mass of eiiihryti- 
nal niiclid iJh^-^ieil one against the other, to (he iiurnlK*r uf tfj or *20 1 
scHtuid, II hirgi* pammicleiis plactHl eccentrically, sumetimes divided 
iriiii iwo st*ginenls. 

The stage which lias iaKui dcsrrilHHl persists nearly without mcKlifi- 
catiuEi diiMiigliout the winter. However, in n gooilly iminb r uf eggs 
uiiu can perceive from the middle uf Murcli and even of Febniart^ a 
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^roupitiff of tlsi^ eiiilii-yotiHl niirlH« vvliich iilmMly intlientfLs ilw divi- 
^ioll t>f the gvmi inlo niHiiy i^uibryo;^. Use ffiriiiiilive vUi^-llsis (t-hsir- 
3ictmK*?d liy iU rhar I hit) h iltviiieii into nmny roinuiiHl 
isalnted one from tlie otlit^r, ludflsin^ n ITi'Oiip of nuclei. Th<^ 
bat, vvlhrh Innl two iiiicKH>|rs^ now pri^nit iimltiplo 

wJiif-h su*o armnpft^d in two rtjws, iiitUi^Liii v-f of an jippri.>3ii:liiii^ pro¬ 
liferation. Some of these aji> already on llie way to 

Rot it in during: the period wtntfs the young larrje leave their winter 
shelter and la*gin to gnaw the leaves iliai the phenoiuena nf poly^ 
embryony reach their greatest inteni^iEy, 

Tile eg:g:, iit first spherieal, grows with sin extraordinarv nipiility, 
and little by little iissutiies an elongale ellipsoid fnnm It h imder 
this 4is[>kH;t mill with a ronsiilenibly iocithsch] diameter tlmt mio 
lindH them in the interior of llie caterpillars of ihe spindle tree alantl 
rile :iOth of April, The some stage ai)|>eors in the caterpillars of the 
malialeb almut the lUtli of Ahiy« 

Exiimineil at tliis ja^riod in thin sc^rtions, the giH'ni of the Encyrtus 
is found cohiixisihI of these small i^inided nnisse^, whieh litnh in 
tiihi casi*, eoinineiKXKl to take forns at the end of llie winter. 

Grown much more nunierons^ thesis ure formed of small mas^i^s of 
proloplasnu containing (he nuclei (tii the jininbcT of ^ to 10 in vsicli 
mass)« iiiul olmidy show the i^dliilar ISiatLs dislisieily enough. Each 
one of thesjL^ nia>jx‘s is kKMiteil in a roumleil rovitj% with clntr-ciit. ont- 
lilie, IioUoW'^mI out in die coniiuun griiniilar (inilritive) protoijhisni, 
as with a pnncJii In orfler to see ihe cavity well it is iu*cessiiry in 
every to li.v tlie oliicct wdtli Kleiuhig solntioii iind nol: with cor¬ 
rosive suhlimate. It nmy Ik? txiJoiXHl iifterwards with satfranine. 
These bodies, which niaj^ Ix' compareLl to siiuill Imds and which 
fhall herejifter roll incivase by mnUipliciiLion of rhelr 

elenierii^; bul^ arrived at a certain sjzi?—each of iheoi inailo np at the 
time of 12 lo Ifi cfdls—they ihcmselvt^ divide hy l>n?;iking up. 

During llio hist days of April, when the jKilygiTiniual mmplex of 
Eiicyrtus ha^ attained a ludf millinirtcr in length and Ims taken the 
form of a saiisiige« tlie muriform boilies are [present in the interior to 
alxait the tiuinlicr of 10. well ditferoiitiatecl from each other and 
immersed in llie commoQ gi-aiiiilar the number of iells which 

compose them h ahvays uiiich rwluceiL ranging from 8 to 12; 

Alx>nt the middle of ^lay, at the time wlien the polygerminal com- 
pleN luiK grown into a clniin 3 la I min. long, the luuls have miil- 
tiplied to more tlnui a hundrad and now' constitute the true mornh'^, 
TIk'sk have frmii 20 to 4i) ttdls each, whiidi timuigh inntnul pressiin- 
on all KidcH present a jiofygoiial fornn Erom this time mi the 
embryonic lamime k^giu to utsfdd and the ImhIv l^egins to lake 
forim The embryo^ Jibandaiung the spherical fomp tends toward 
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I hi* ilisccMilal fonn tliroiigh of its ftni-fuce^ ftoiii opj^o^jla 

kjiIps; it ofterwurdii Luki^ a ronlforni s 1 iu|xi!t m ihfl rf^iilt uf tJjt^ 
Eip|)i^ar:ii!ii.‘i? 1.1 f a dt-afi !ijliiiiL wliiili ^rows fniin alwivc* ilowiiwani 
itiiJ forn*stRjrnlH Lo iIiy ilc>i>^al n:^gi,iiTU wliilp (Ib‘ ixRivt^x snrfaut* 
to iUv Iiiliiiii corM^HYpond-H to the veritrul This vary 

ihjmirti'riMir form ^^.-ueniliy Khows by the 25tl% of ifay (IL of 
the spmdlo tree)* l*'inallj% aliout the lOth of iruiiiu tlie outbryos 
have rendipfl the knal stale, and the diikios of Encyrtua have readied 
their full Jenirtli and jsiieseiit the dianictorktiu form deseriliect at 
the lieginnin^ of thk article. 

The mast strikiiijr fjict in tlie devDlopmenl of Eiicyrtios is, then, 
Ehal. ji single egg ilepoKited within the egg of the moth jirolifemtes 
|jy diviHion of tfie iiiieleitK in such a iikiiii|j.er ns to form a certain 
EitimlKT of plnrinueleur ami that thesis dividing in iheir 

turn. iiriHlntT ns many tnarolas im ihrix+ will \ie etiibryrj^ in endi of 
the diaitm^ 

Pedyembryony lieing^ as appears fmm what precede?., the ordinary 
inmle of deveh»|aikf^iit of it may lie fon*^H}n 11 nit the 

stiidv of the ChalriilkjH, pariicii111rJy of the group of Encyriid^, 
\k\1\ result in the dki!Overy of itXher anulogon? L-asf^t 

Miirdiiii iilreafly cites JSalz., a ^airasito of 

/Jihocoih'tiJf leaf^tijiiier of the oak. He roidd nut h:s\ 

it is trui"^ more llmti the aiivanci’d slEige.H of ilie ilevelo|imenl of this 
Hpeiuisin, I he iilrservaliuii liEiviiig bet^ri mnde in (XHoIh^t* 'Hie larvw, 
to the munlier of 12 to ITS in o caterpiJlar, had for the greater part 
aln*:nly foriiwi] I heir iixwn; hut in mane cnterjiillars the iJiirtiHiti’s 
were groii|itcl in an epithdiai TiiIkj similar to tliat of E. 

'Jlie stnictnri' of the tiiU*^ lieing absolutely the siinie* t liere is no doubt 
that deveiopmeiit takej^ |>hu*o in the siiiue tnarman 

According to Hi an! (IfiflS, fhilL+ p. 127—llftji) IJfofmfuttiti 

Ihilim {Copiilw^ctftui IMayr), ma_v pmsent an e-inbryonal mtitti- 
plioiktion of the mast surlive kind. Close to 3,(KKl of tlu^- insijet? can 
succeed in ileveloping fniiii n .single caterpillar of f/amrufi 

wliilst tlie miiulier of egg? contEiineil within the ovaries of I lie female 
does tmt excins:! a hundml.'* 

Another case of polyemhr>'ony was observed by March a I in Poli/ff- 
urdtfs mhifitus LiiKjcman {Phltfffas/er) * n minute parnsilie Proi> 
totiypid (length | iniin) of the Ceddomyids of wheat and oats {C. 

Say and atfeno: Manrlian. The embryos^ wludi one Hilda 
to the number of tO to 12 in the gsstric sue of tlie Ceeidoiuyia larva^ 

• I reward nSiK?, p. wlii» t^tkiitiHl 2Ji00 sp«>44iiic>OK of Littmmilr fraii- 
iTili'nwt wtilflii Inal I:!^uih] rrcinii one mterpllljir of F/vAtfa. bFtJMwkw Etlle^. <iil- 
4.'iilnli^1 llio ikunilHT Ilf efinTJiliictl ity llae uvnrEt'a of tlio remiile lii the 
vklulty \ft ItIO t tlje ouiiiUiiiaa 
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^rouj^ed in Jiucli u nnimwr ihni they fmin n nviiid inaisw, 

j'KH/ik-iiiH li-y ihe t^mirsieHiHiH nf the Ktniiiiieh wullbL^ 

The iiuthor, it is true, hji^ nut as yet oUserved l^>lygniotiis in tlte iK‘t 
uf i»ri[>ijisi(iuiL hill having foiiiiil tlie fn^Kfdy iii'|>iiHited \u ihii 

^irs'trie nivily he suethLHjdeJ in followiiijLf tin* iiiuLti|>ljcutjou uf the 
ijiielei, jiftenvariL^ the ^'T 4 [iU]jin;v uf the ceJLs ititu a nLiiiil)er uf iiiilh 
viduaL h jiLsl ns dlstinctJy its in Entryrtus, Polyemhi-yuny h theiv- 
foie uell estnhlisheci for this s[x^ies. 'Hie only iliirrueiKtis firorii 
are) lliat the morula stage follo'^iVs a gemiiiie 

bliisiula with eentnd cavity, preceding the formation of the em¬ 
bryo; second^ the prolifei^tion of the genn tieing considorablt^ less 
active, tlie nundjor of indiviflmils [jrweetling from oue egg apijears 
not to exceed n doztui in nmEd>er. (,MardiaL lIKXi and 
Other examples IxaiTowoil from the whoie animal kiiigduiii may Iwi 
assiM^iaiCLl with the jH>|yeEnhryciiy ^if iri-Keels^ 

In the ('yc'lotittmjids (llryozoa) uiiu eiieoimtei-^ a budding whii-U 
takes phuv in the egg at the I^Ligiiiiiiug of tlevelopnienL In the gciiua 
Lk}hf ttf*p£/at this Liu<Uliiig is rephiml by the bivaking u|^ of the 
embiyo into it great imnilH^r of s^H-mndnry emhryos* Tims vve haw 
heiv a ]>]ienume]kon ruiiiparable to tliat which we have found in I lie 
llymehupterous j Parasite^. It shuidd nevertheless be not eel that the 
setroiidaiy einbryos thus frprmed already i;pre?^>rit an indii-ation uf the 
embryonal lamella- (plnnuEaK whilst the moruliss nf Etu:yrtufi or the 
blastnIc-H of Polygnotus do not preseut any ap[>kLreiit diireix-nliatioin 
In the {Jttii-r BryoKoa Cnitlatt flu} one Jikewistf olpstu ve.s a 

budding ill I he but it wcurs al a jiiui Il Inter ijeriotl; it is only 
wheii the embryo, liaving already clearly diiTereiUialed two tM:to- 
dt-rmio mid niesfaleriiiic luinelta-, is going to [rnusfonu iiiUk a fiva 
larva that it buds foitli many ^Mdy[>oids at Ua ahoi'ul |aite. 

In the woniiSj Ivleinenlx^rg tii \H~9 made kntnvn the eurtoua ease 
Df L nm7^rhtM in which Uie egg develo|ia into two 

t=*mbryos; here the multipl tea lion is oiiused hy a sort of internal hnd- 
diiig, iiiterfjcsed nt the gn si ruin stage^ liefore the Jillcrentiaticm of 
the lamella has yet taken place. 

In the Tuiiieateii the Dr/ihmxfjwif offer a curious case ijf |>rc^riHdous 
budding, whicli gives the illiiston of the sitnultaneous formation of 
twoenduyos in the same egg; but in really it is n of the internal 
budding of an already ililTeivntiatGd embryo (iSalensky, CLiullerv, 
Ptzon, Perrier). Tn the budding likewise lakes place in 

'•til iplaMjEenre wU(s tlic ^-oTilrnelttiu.'i nf tUe Htaiiiuiti wiiU*^ the r*<OjaeraOnal 
Eiiass t.if pLsJ^'iniotu^i In turrled by rjlbaile nievc iia^ata, wliJeli Imnriport lE liy 
tura» fpoai Ja frout tmekward nbd fnui] lieliEiul fnjrwitnL This lUMviL-iiiian, of 
wLlcli tki* i-aoi ^14' «'<p[iii»Ln*t3 it I tijat pif ttkp Kkmkkaf;; at waukl Imv^K 

aeciprdmt: lu Mmxlia] eul lin3aeia.v towjinl the- dtvlftkiii of Uk- atinic 
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the but m a “ilower iiuiniier, unci it is taily whm the einbryo is 
roriiH^il (l^a( it i-inits a vent ml it iiflerwaedM dividfci trans¬ 

versely intu fnnr bints, eneli une uf wliirli develops into a neiv iinli- 
viJuul (uo^oi-Jin^ to Ibislev, Koviilevsky, Svlingui^ etc.). 

Fn’iiii the ini.sw4 luted, wlieo^ tln^ budding is ede<aed in the 

one tm inseiiifjhly to the ven' freniuent ami weibknown 

proct'sses in which agamic n^prodnetion mkej? place after tlie animal 
JiHi? already left tlie egg (Oplenteratiij Orlbonecticls* I )i(iyeiiiid-ST 
Plnihelmintha^ 'runicata). The ptTOetliiig nlnsc^rvjitioiis h|v|>i^ui\ 
themfnm, to establish a continuous seri^is linking t!ie potyeinbryony 
of the llynienopterii with the citses of ag^tmogenesis that occur m 
the advaricwl stages of develoiuiieut, 

Agaim from a very general japiiit nf vii^w. the prot^ei^'r? of poly- 
eiobryony may Im! u^H'iate<l with iho casi^ of r-xperiinentul Uliis- 
tt^toniy riH>eiitly rerordtHi by seveind nuthors, 

Driesidi ciiiisiiig a teiujaH-uture of 31® to act on the egp?i 

of Eehinid^ fdainnc^l a si^jiarntton of tlie hlastomeres into two or 
niore groups: Lftc4i obtained a like |-4biult by inlxiitg i?<pial 

jmiHs of distilleil water witfi the iU*ii wjiter in whieh tlie eggs ure 
fonmh'* 

Aiuslher ex|>eriiijent carried out by I^m'Ii (ISttf) with the eggs of 
sea iirchiiiH ami by Ihitaillun (llKXl') with tlie eggs, of iVtroinvKon 
and of TelfMeiteans <^>nsi^icd in dividing the i*gg into M/veral iironps 
of hlastonicrvs by means of n hot labile. Bolli of them iphtaineil 
complete hirvuv each lihistoiiiert*' or group of bhisloineres again con^ 
i^litiiting an emhryo hy itself. 

Rvtler (ISOM) ohtained donlilc iimiistej's liy shaking the eggs of 
the trout. The vitellns nccunmiates on tim two sides of the egg. 
fonningtivo ciiiftinct iitdividiuds. 

In the same way it is [Kissible, by niakiiig a constriction amttnd ihv 
egg of Triton with a silk ihraaci, tfj jsmdtiw two Eaimplcte 
unitetl nnly by the skin of the aEhloincn. { Kndres, ISOfi: Sjnuiian, 
ISJOOand IIHOL) 

These invesligattuiiH sjn^ak* as one in favor of ihc .so^inllnd 
imfropic constitution of the egg, each hlastotnere: or group of bias- 
loniercs isolati^l in tlie iimnncr indicnterl I wing itipable of foriniiig a 
complete individiiak 

Martlial expn^®?es the facts very well in saying that as niuiih in 
spontaneous |Hjlyc>mhijonj’ us in exjxuumeiitiil Idnslolotiiy eacli part 
of I lie egg ^^ontitins iho wnijdete hereditary jjatriinony capable of 

• Tlw tn ali^>rtilm; tbu ivjitcr luir^tn iiiciiibrjoie; n jMjnSuti uf thv 

r}'tri|bKa}cui Umtyin frtna tL« looirUi eif tla? rantiin:' a art furoiH u iMrmlin 

wiilcli Om* author chIIm vj-trmmff. live iiia-lciac liivliles iiuU fauiUs forlL a 
ji'otiua uiirli'-iiM lota fhi* ei,Lniov?it. ta tlili* tnaaaerp like the It developj^ 

lEitip n (viiiiPleic lana (iifitT jy, im). 
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3icoomp1iE:hing the foniifition of fij\ individual conforming to the 
ijij>ecifie type, 

Anodier ques^tion inrludi orises in thi.it of iletcTmining whethciH, in 
I lie rlssy i/f itisoetH* polyejnbryony muy be considered ns having pir*- 
ceded or folio wcmI phylogeiietimliy the other mrMies of re- 

prod ort ion ^ Ktirb a.s the pi^logetiettis of the Ctt'idoniyidie or tJie eyelic 
) 3 artiieiKigeiie?^i !4 of the Apliideti ami the CyjiipjiUe. Ilsiniier, fruiii 
thi* HryoKou. nrri^^i-d ni the eonclii.sion that eiiihryonie divis^ion may 
l:»c 0 fnii 5 ^>f]uenee of the blo-stogenic faculty- of ihe adults* Perrier 
looked ilk I he same o ay ii|H>ik all! I he liinldijig niijrnals. 

t'oitsiilenfd from this [loiiit of view, the polyembryony of the Chal- 
cididie iippeai's, not as an initial phenomenon, but os a si^condary 
adaptation due to an ncwlenuion of embryonic proeci*^^ 

ijf Perrier* 'rio- ohjiNiEl of (his mliiptation In 31c- 

coiiipHtdi the pji'^^rvalioh of the by piishiog its nmltiplicittiou 

10 the highest liujit [lossibks sini'c the exibleiiL-v of the iidijlt Eucyrtiis 
la sbort and piwarioiu^ 

As to the determining emii7t^ nf llie division of the germ. It ^ 
according to .Marchal* in the jnidtleii precipitation of more dilute 
Ijfpiiib into tin' midst of the nisurisJiiiig me^Iiimi and in n eoiiimmitaiit 
iiiodificiiiimi td iK?iiiotic exchmigeii to the inierior of (lie cells. It is 
tu Ix" maeJ that in Eneyrtus jailyenibryony Eirtmilly n-iio hi'w its greal- 
est intuiisit}" Lit the iiioment when the ealcrjjillar uf the IlyjMiimiueuta 
lK.'gins to feed (first days of April) and in i^olygiioLiis ot (his iwricHl 
when the young larva of the Ovidomyia gorgi^ its*df with nap. Now 
the |U'{H,lm-tion of sudiien eliimgir.s inilueeil liy osmotic pressure con- 
Btitiitc^< ]>recisely one of the jiioeessesi employed to hring idKait the 
t^panition of the blastomert's and their development into n number 
of rlistinct individuals., as hits lids'll demonstrated by the already 
iiientioned k?s|)eriincntsi of I^kch ami nataiilon." 

Furthermore!, connected with ixdyejiibryony is the question of ilin 
determLmttioii of sex, find in this particular it offers a special iiiter\vd, 
I Iiiive already ol>served, in the I'ourse of my studies on EiicyriOit 
(iSfil* p- that all the individualH emerging from the saiuc mfer- 
pilhir appcilaineiU in iiiosl cases, to one sex only,* A totnl of 21 
tifcrcfull^v controlled observatioria ga ve me o titiies Oiiiles exclusivtily, 
liiucis females exclusively, 3 liiutsi a great majority of malas, 1 timi! 
a great majority of fetuales,3 times males and fcmulis^ lu nearly equal 
iinmlicrs. 

Marduil has likewise observed that the Polygnotua that issued 
from 11 single larva of Cecidomyia nearly always belong to the same 
sex (1004, p, 314), 

« JSt'e no El3e Hiibjcet of tlM' tiiaueiiii^ of Hatalllorir U-KL^p 

frThc nlkservatSiPiLH metaHtii; to tbe i>artliea<i^'nellc reprcidiu'tiuli of Pi^romufuM 
pkipai'a^i nte tecofJed tn tlie lueraotr of IIownnlH 
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'['liK^p fnc.ts, which wv hutl cnifJely trictj to attribitie Ut cs<^^ii$iunul 
(thn c-intcrpiJiiira giviii|r exclusively mult^ Iwnng, 
nccH^nliniJ to this siip|x>sitiort, lliose wliicli ImJ Ijeen stuij^^ by imfvr- 
lilized Eneyrtiis) wr now psj>]aiu iii u far jiiono nitinnal iimnner^ 

In man, ^'■eniihie IwinH, inclo?«?il in ii Hitigle vhikrion-, probably pro- 
li'ml fi'niii out? v.gg. In spite of I hr <lifTerent !iy[>otlieKt^ ^vliicli lisi ve 
lH*pn pruj>os«sU partirularly in mrenl ypjii*^^ on the siihjert nf iheir 
foiiniition (Riwtier, lliOl) it is initumL to fulmit thnr the Twins 
sieve In 1 1 hy (he sepHmtion of the into twr> parts (s|>ontaneoiis 
hEnstntnniy), Xow it luis (letornlined tluit j^ermine twins iin* 
iihviiiH of I he sjiine sex. It m idso known thiii^ ii[utTt fn>iii soiiie 
s'^xtieiiiely rjH\i there in iilentity of In doijlite iie^Tistro^ities. 

The exi:t‘|itinns to this rule un' pnjbably expiiiinssJ by iJie fuel tliiit 
i.ei'taiii iiuinsiroi^ities fonu by the union nf two 

iiEiuther pi-es+^nts iu^lf hi the niaininnis, anil whirh* even 
inrm' than the prei^^din^ onseems minpiirahle in thnsc* nf Em-yrtus 
ami T^ol^'pnoliis, It in tliiit of the nriiiiidtJlns (p/p/n!? or 7'ftftfmt). 
This, in fuet, does not involve an aeeiflentiil hiil a plienosnenon 
of s|ieeitie ehaiuflerj tliene aiiiniab brinpr int{} the worhL acconliiifr 
to tlie isiH^neiSjf II litter of 4 to U yonii^, whieb nre ull iiml always of 
the isiine si<x. \i.iw it was ileterniined liy Siieriiif^ tliiU nil 

ilie fiitinies are eiivt4ojj4?<l in n conmion eliorimi iiie.1 in eoEis«a|ijenc.H» 
to Ehe lv|ie of true twin?;, liosner (imi) had lit'im nlile to 
rriidely explain the fnrt hy The habitual tpf n titiinfier nf 

n VI lies within a single graalinii follicle and Imd like wist' eoneluiletl 
I lint all the easf'S of iijonix?liorial bndiiing pn^gnaiiev nii^lit. lie 
explained in I he same manner, lint Ciienut reopening die 

cpicKtimu ast-ertained that in the spades stinlied hy Kosiier i7\ 
L.) The monovular follieWnre live limes more jjiuiiei-oiis 
than the pliirioviilar ones. It is ilieitdore imiJussible to iidniit that 
the hil ter iilone faniish feciimbble eggs, ami llie iinihor eoiidiidcs 

flThls «ilK*finatli)ii In r^Mj- to n^H^t- Omi liiiiju^ ilint the i^aliTpUlari af 
Hy|Kiii<hnieaTa jirinie their hi more ur Ji'ss vnhitiilni.iUH elutcterti iTii^tAl 

attai liol ut the tiitinelieA, Thi* rht^ KJilhle nw t» Ik^ riaiad wStbla the <^x^iia^ 
111 Jane wllh llh^ ICy|ioiiniiirEi[it of the Fi|>lnEllD 1m^ m Ju3y w|iU the llynfpme 
loerita af /Vioiw^ ptnlug. The |ianiahi%4Hi1 i^icncPiiH art“ iaiiutitSmely nn^iciilxfNl 
hy ttieir tin ret i-oiiKlstenc^’: It |h eany lu imU i heEii apart aiul Ij^ulnte uaeb uf Eheiii 
111 fi Tbi! rwell dried 0 L-h»ier1 by a pjua«r tied over (Ih? neck. After uU Lavo 
Istsiutd ihe KuPTrtiw nkny kllJwl hy pultlni? a few iTtnpa of emoroforiu cm the 
papc?r. Then tniatlna ihi^ni wfctli alenliol, oil of elovca, and Cfloada halnAai, aU 
the Kacyrtiia proewdlnji from ihe ^nie vtaJ are luoiiiited on a ala^le tflltlo and 
one ™n then otw^Tve. under tJio ndcTHwc'oiie, the propoiiToiJ of (ho two aexwj. 

^ ushering vxamlTi^ two pteennnt feiimteK of ra/it^ra hyhritlit Ih^sm. nf 
Pnranupiy; each tme of ttu*m eoiileLlned etKlit feLii»H 5 , all nioitcaMtH- lo hoth 
eaaeti. enveloped In a eoiutiiMn chorion. 
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that, in all prohalijlity^ thf twia-? of iIk- mimdiJlo ptVKfPwl 

from a 

Hie diwoverj' of Marshal cfHnes jn^ft at the rip^ht time to throw a 
new light on this ijnei^Lion, so iruerestitig uml so niiirh diwiifl!^. 

l\-om tiie hiet that Encyrtiis and Fulygnotiia wliirli have 
from the same iana are nearly always all males, or till fexiinJeH^ h 
is to l#r cfunuhuhai that this is (he one natnrni result of polyemhryoiiy 
and that (hr sexes will si^puralf^il in this manner whenever (lie 
embryos (iron^ed fitun tlie vision 4 if ii siufrln egg. 

The fimiliiineiitHi fuel derived from thiii study is that all (he 
enlerpillais, or liii va? whirh (^>ii(ain a single (■1111111 of eiiibrviJH, pro¬ 
duce iiiiagiH-s la^rlnining to a single Hut as the same caTerijilinr 

frecjuently J^npjxjrts two or tlm^ chains of embryos^ (here is nothing 
iiMioniHhing in seeing males and feimdes issue in more or k^s equal 
numljeiu Fimilly, the rases in which one finds bidividiials of JiEith 
sexes, bill ill unei|nul immlic^rs, mv expluined l>y the ijurtbl abortion 
of one of Lhe rhiiins and the survival nf (otly u few jndivhluals, 
alnngshle of another normally devehi|H^i;| ehaiu- 

It Ei|i|HuirN Ihai (he iliseovery of fjolyembryony coiiiirms n fart 
already- siis|)ertL=^l hipi {neoinplotely denioiislruled up to the pn^sciil — 
that is. the knowledge that the determinal ion of sex within the fer- 
(ilisted ovtim is dellnilely ((msiimnuUed i>cfore the first segmentation 
of ita iiurleiis. If, therefiuv. the facts taken fitim the ivatioii 

of the panisitic Hymenopteni apply CKpially to the higher animals, 
it is inexai't to speak, as is suinetilium's done^ of iiei inditTereiii 
embryuitid pericKi from tlie sexual poim id view. The iiHjilference 
k prolmhly a]jjHirt:nl nitlier than real, jEtid it apjjeai-s probable (hat 
iint:e feeundation k eiitreted lhe sex k irrevociihly fixe^h 

irurJlMr 
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A rONTRlBUTIOX Tf) THE MORPHOLOGY OP THE 
MOTH, ELEPHAS PIHMlGENItJS JiLUMENRACH: W1T!T 
AN EXPLANATION OF ilY A'n'EiH>T AT A HESTORA- 
TION." 


li>' R 


Oiir kiicmlffipi of tlio fnswU piidiydcriu,s lius recoin'd liiijiortuiU 
ticceHsioiis in everj' rtwjHict throiti^h the iniiiimiutli curtuAi l^roiiglit to 
light ill the Siberian ta'tgw,*’ un tiio Berosiivku liivor. iind diii«:tv- 
eml by Lsniuts, which wuh reeuvcrcti in u Jiioro nearly iwrfeot condi' 
tiuti limn any hithcrtu ubtainotl. Tliti fiiul on the Bcresovka hail not 
ofily inailc our kmnvludgu of the Hkelctun of I'icpha^ pAmhjenim 
conipJcte for tiic first tinio, but tiie left tusk, wliieh was piVMWvetl, lias 
soJvp<l ill a satisfactory manner the question us to the positiiin of this 
inodtheil iucisor tooth in tlie skiilh aiid efijmciolly as to iia curvature 
iinfi the direction of die tip, since it was possible to detcrniinc injsi- 
lively its original position in the alvLHtlus. tJur ujorpliolnijical knowl- 
eelge of the nmnimoth also mieivcd iinjiortant addiiions thruiigh the 
Hercsovka diw^very, in spite of tlie fact I hut tlic state of preserva¬ 
tion of the soft purts was iwii satisfactory tiniii that of tlii‘skeleton. 

In the light of oiir pres^-nt knowIcLige of the iiiunnnoth, and espe¬ 
cially of Its e.vtLM-ior, the various existing'^ uttciiipls at a resloratinn 
need important corrections. Ajiart from tlie many fanciful sketchw 
intended to ixirtray the e.\teriur of tlie titiimal. all the inonr core- 
fiilly made restonitiotLs sJiow tiic faults of Ihe skeleton, hitherto 
regiiidetl as typical, on whicJi they are hasetl, especially tlie powerful 
scniieiccular and upwitril-curveil tusks, the long tail, etc. 

As these false conceptions of the exterior of the mnininoth, 
written ami in the form of pictures, are (xuituined in all iioologieal 
and pii Icontological text-books, and even in scieiitilic nionogiaplis, it 

*Tmii«UltUni. by itenulMlon, of nejtma star Morolsjtoj^c wuj fijrpbait prhnt- 
(fcmltf*. Kluiiieiilh uitd Hrldfiriii!): meliiPH Ttcu.tiiistnii-nttiisveiioiL'hes |Se|Juinit- 
AtMJriK'k mis dcii " VerliamlliiiiKco Uer FtiisrtS»cli-KitS!«rllt'IiL-Ji MJiiemtuulHclieti 
(twellM-liHft *U St. IVtt nUiurjf, Hit. xr,lIT. Lief. !£, llXXl). 

Kor a /an her aeixmiii of TJii- Ikrrvttovha MnomiutJi, see Pie Sui 1 tlLHoiii:mi Kt^iurt 
fur itifia, jip. (Jll-taTp, {jIn. I-II. 
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ae^tiis necessary to construct ii more ncnrly correct picturct leased on 
tnrr present knowled^je, I have ventured on this task. I)ecause iis a 
inemlx^r of the Jati^t ex)>edition for mammoth reniEims 1 was per- 
jiiititH.l not only to liocome actjuainted ’ivith this newest find while stilJ 
in its pliEce of ami lo take p3irt in exhiiiiiing it, but also to 

visit tile Ziiolo^ical inuiiieiim of St. Petej-yburg, which is so rich in 
mammoth remaiuH, for the purtxise of studyiiig: tlie aniiiml more in 
detaih* 

The trunk is lacking entirely in the Heresovka Mammoth, and 
tlie soft parts of the head (except tlie tongue) w^ere destroyed in this 
new sfMxdiuen. The trunk, however, probably tUfici'ed scarcclj' at all 
in huiii from that of the recent elephants. The juunerons iigiu'cs 
foutii] in the iiives of southern Fra ms, a pail of whidi the dwellerat 
hi Micwe traves drew on tlie walls, and a part engravexf on pieces of 
Ixine. hidtc^ilc to xi'^i that the men of the stone age knew the nuiinmoth 
very well, and even bunted it, 

Thtst- dfEiwingTr nil shovv a strongly-developei:| trunk and give 03, 
Ix^idcs, many other noteworthy does reguriling the exterior of tlie 
iiiiimmotiL. Verj' interesting is a published nniniiiiE)th ^ drawing of 
tins kiiul which was found in the year iti the cave La ^demthe,*’ 
it! Dordogne* and of which I w’as made actpiainted shortly before the 
printiiig of my work.'^ In this drawing, which is exeeutixl in a ijiiite 
childish fa.shio[i; w ith only a few slrokes, the old artist Inus, above eiII, 
n'i)n.>?«>ntetl the dianirterihlic position of the tusks in ;i very striking 
munner; die short luiE is als^j itidicalcil by one stnike, ami a powerful 
trunk h likewbc to lx‘ seen in the draw ing. As this sketdu innde cen¬ 
turies ago by a human oontempomry ^if llie niEiiiimoth, snstiiins in 
u gnitifying manner my view of the position of the tusks in-the fnll- 
growii annual (to be explained below), I have ixjpied it in fig. 1, 

The old maiimioth skeleton of the zcmlogieiil museum (of SL 
Petersburg)^ exhum^Kl in 180!) iii tJic L^'iia ildta, still shows to-day 
the partly-pn^st'rved ami blackened soft parts of dir head. A 
Yakutsk merdianb Ikdtunot!, saw this mamtiioth tuaiiy years la^forti 
the arrival of Aduiiis in an alleged Ixjtter state of tirc^rvatioo, and 
sjieak.^ in his ilescriptSon (still extaiiL) of the carcase, of a long trunk 
which he notitxd <in the head. 

iioUunoff nljio ^i\y both ceifs on iJic Adams muumioth head, and 
givesi their lenglli as Ci cm.). One, the right ear^ is 

stLlJ pm^rrviuh and as it is complete it shows us that in the mam- 

“ l wiu net ai?Rk'tU to uieptlim Hint In th«r ■creveSouiuent of loy r^tomtliia lti 
wiuer ruUir, as well asi In ttie preimmtloa af tlu! toxt Jl];iir>hic^ 1 recelveil motrli 
lowLKUinit!: tbrou^li tta* artistic sklJl of niy wife, 

uwir tlilji ** luauimiUU sketch to Hie? kliulnes^ of the archcoloi^Est^ Connt 
u, A. PiOjiiiEii, It i>i piiunifhLil la ^aiUr UlvlOre's '^Tlie i-njsnived anU imlnted 
walla of tU« c^aieof Ui Mouthe (l>orUogne) pJ. H, Ik Paris, 1005 , 
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Iiiolh the Ciir was much snialkr thiiii it is in lln> Indian elephant. 
The length of the ear as given hy Bnhiinoff is tot> short. It is really 
38 om. long, and its gitmtcst bmidth (in the mitldJe) i» IT cm. From 
the slumps of the broktJi Uristiew and soft halts on this ear, which 
in some places on the outerside, anti es]}eciiiUy on the honlEts, are 
still (juite thick, it appears that the carSy like the whole body, btiro 
a thick covering of sliorr, woolly Imirs and longer hri.stlG-like hairs. 

The huge head passes into n short nede, which appears shorter than 
it really is on account of the jiowHrfiil development of the mtjwlos; 
and this joins a thick body, which is short in projjortion to its height. 

The tail, fii'st made known through the Uercsovka find, was 3.> 
cm. long in this maimuoth (meusuml along the utiderside), ami 



Fl4. i.—IjfMWliig of iTiiLmniKKdt In Ihi9 cftT* E>r La KQ 4 iiti 4 >, DimtctfiLe. 


hence decklofllj shorter tlian in existing ckpliaius, Tim nimib r of 

v crtobiTX* was only hventy-ont, 

Tlit^legs art' thickly covered with hair iliroiighout, fnuii the liomv 
tips of the toes upward. Tlie skeleton of die foot sliows initxjrtaiit 
deviations ftiom that of the e.\istlng elephants. Metacarpal 1 am! 
tiirtatarsal I bear no phalanges,* the remaining four inetacarpals and 
iiietatarsalH Ijenr only two 5 iJie of^ificaltoii of tin? third (or terminal) 
plntluiix tak^ place only in etitiDaly full-grown e.\amples, while in 
younger imlividualsy such as tlic Jierescivba Mam moth, it is mdi” 
iiietitarr and cartilaginous. 

If, theivfore. I lie mammotli in the t?onformation of its iHwiy does 
not ditfer jumerially from iLs living allies, ext'ept in the diaractem 
almidy iiimiIIoiiikI (iijlliniigli it exceeded them Imth in siw), yet by 
reason of its charadcristic tiLsfcs and its hairineiiS!, it had a quite 

lieganliiig the hairy watof the mammoth, in so far as it is rtivealei! 
to us through tile Siljoiian ourcasses which have remains of the 
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iirij^na! hmry coATring, vieiis iiw sit pre^^ont diTprsp. Tlinm^li ilii- 
tlir^covi IT of Silieriftii maniiiiotbs with partially pr^^erveil soft paiiii, 
tlie qK^tioii of the hairy coat ia ijiily in psirt tictiiiiU-h" ik-ttlcd. 

All ths* diifciml tt-S4^rtions rofturdiii^ the mano of the iinimiil axt; 
due to jjupp<^iiions* or r^t outirtdy oji iiiitcnable coiijeLTurt.^, For 
ijj every eiisii otily r p^rniill part of the tdciii of tlie k^ly whh found 
more or Iomh oeurly intact^ am! in thc^ piocTs ilie wfjolly luiir reiiiiiiiied 
only piirtinlly fixiH], while the long bri-stle^ if presentj, wtixv ut Ix-s^t 
more or less hrokeii and usually quite luoije^ iso that they could only i.K! 
collected from iinmud the CRreass, 

In the Bensovkii .Mammoth the cirenm^ftances ^verc the *5anie n.s 
n^giirdw the hairj' a>verjfig of ihe ImjiIv. Xs in this animal, tlie ejii- 
ilerinia was tli«rumpos«:^l, so that the liairw had rotiecl at the ixk 4 s, the 
short* wwlly hair rtMiiained fixefl only oil tlie parts whi<4i were cov- 
end with earth and protectiHl from the weather^ as, for exani[ih% on 
the left fore leg and the right hind Icgj winie plaix-^a on the twily, 
etc. The long bristles were only sparsely j>reaent amrmg the remains 
of the wfwiU^" cotiti, and were i* very where iimre nr less broken. For the 
space of a meter alxuil the eart^a.ss the loess vrnsi in places immis-^ 
lakahly sia \vith hatrs^ which were often asseuihlwl in larger or 
smaller hiitidies. As alreuily reinarktHl aimve, it was pr 1111:1 pally on 
the legs, whei'e they \m<i been coven-d with earthi that the nhickly- 
fehetl wcMdly hair i-emiiinLaL and with it the bristles, still h siftf^ 
though mostly broken* On the its! of the Ixsdy (leaving out of ae- 
tximit, of <^ourse, the back, where the skin atid soft parts were de¬ 
stroyed down to llic l.iones) little of tlae hairy nmt was to Ik-^ 
sia»ri. The pieces of skin limiting to the sides on the 1 iglit iiml left 
showeil inieew of the liuiry coat iinly on a few proles ttnl j>laces* On 
llie jimtected underside the .skin was mofit nearly intad. Uni here 
also oil the skin of the Ixdly the hair w as nowhere still fast. The 
niveriiig nf woolly and bristly hairs, which was here itl>iiiidiint, could 
lie ixJlecteil only after the se]>anition and itmmval of the esreass from 
the Iwss mid the ice strata in which it had l)een frt>Ken* 

1 he desiruction of the soft parts of the head and hack aliove men- 
tione<l We IV ilite to the ini perfect pm visional sjifeguardjng of the 
rarcass fca^fon? tlir arrival of the expisJitioii. The enn-asn. which was 
knight by the Kobljuusk Cossack JaTlovski fioni its Laniiit dis- 
ix^^en^rs as n speculation, 11 fter he hail insi^cted it, was coven-d again 
with earth and stones and so left lo fate on the taign - fijr innuy 
moivtlks. The conswpiem^ of this naale of safegnardirjg w'as tluit 
wild la^nsls partially disfliwctl the soft parts, and cl i mu tic inflncnivs 
also did giviit daiuagxr. A mneli iiiorr diimble teiiijinniin' |)rotection 
against w ild kasts ami ihc weather, and one gmiranlced to afford 
^HMirity in the case of a valuable limh would be to erta't a roughlv- 
coicitructed blockhouse over it. ITie wood for the purpose^ siippos?- 
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iuff ihiii UiT iiiiil iRivijrrrd within tlic tm' limii, would iiTtninly. hr 
iniist I'HSi's, 1 m? uvaiiliihlc^^ uml all ivory hiiiitiTs aiul uiluT hnnleis^ 
iihvay^ nivry liatdK^ts with thriii St would not a liard to 
nittke sstcli n structure* md it could l>e set up l)y two or iUht men iu 
it few diiysu If a lirid tip|wurpd siifHciently ini|H7rtunt to inilui'!i!' 
|K^O|}1e lo n^jKirt it, the jjrospcct of a reward shoiilil iraiise them to 
fnlltjw in^^triJtrtkms f^iven them for its preservaiicsiu 
ily ubsAUW'atiuns at tho place uf dificovery of the Bervsovka Mam¬ 
moth and e.'fEitiiijiatioii of the pieces of skin of the Adams Mammuth, 
as well as skill fra^iients from other earlier spstdmens [jifservet! iti 
the [SL Petersliiir^"| tiiusemiu leiid me to the lielief that the loit^ 
bristly huii>^ w”ere distribiited throughout the lu^'k iiiui \x*(\y Ed>oiit 
t'fpially as regards length and density.® It follows from this tliut 
Ihe hairy c<iat of the luaiiiiiiolli haci the idosest similarity to that of 
the niijsk-ox+ The mutuniotli, however, as Hi lie us the musk-ox, ettn 
Ik* sail! to ha ve had a iiiuiic on uny i>art of the IkkIv* which hy reuMJii 
of tile ;i»:jvater length of ilie hrUtly hairs extruded lieyond the wiir- 
mnnding: hairy parts of the IkhIv, It is ipiite |HKHible that the 
brisiles i^-acheil a Homewdiat greiiter length on ihe hirast and ntH!k; 
they i)id liot exlend, henvever, la^yoiul the long hair of ihi' rc^t of tVie 
Unly in the form of a inane^ 

Uinmltf in his descriplion of the hairy covering of the mammolli, 
saysi "ihut the IkhIv* in iMmlirmutioii ot Rohunotf, ^Vdamss and Tile- 
siiiSj was clothed willi long, thick hair, k demon.siraunl hy the piece 
of skin brougist Imck by Adams, which in to U- fontid in tlie iiiusrtiiii 
of the [St. Petersburg] aeailemy, on which in two places—each 
Home inches iti diaiiietrr--^finiily attached hairv covering was fouml 
iiitiid/*{ ?)■ 

Brandt iTinarks fnrtlier in the same urtiele that BollunotT. who. 
as nientione<l at the outset, saw the Adams MammoLh in a licttcr 
stale of preservation than did Adams* made no alhisiun to a imuie 
in his ih?sfTi|nir>n, while Adams, eviilenily misled hy the Jong liristh>s 
fouml near the car<-ass, s|H‘nks of one, mid thus tiM bnaight forwnnl 
the Iheoi-v of the proseiaa of n inane on the neck and hreast, 

Tlie ilruwiiigs iiiudr by the iiiicirnt rnmnitiotli-hiinters all show 

indicatioiLs of a long Iniiry. . not only on the lu^k- ami bia-ast, hut 

also long liiiir lianging from tJie sides und Iielly. 

The bristly Iiaii^ of I lie inanimoth re^uch ii length of nlx>ut TpO ciiu 

i*Ac«s^nntLRr to the luvivtl^nitlfinii of Mmm hhh ei ef skJti of lUe Ailaais 

MuiiiEiiitih 111 Oil- m rliu the t|isunu.«c l»rt%veiai 

iUi- w'ooly luiLrw aiiiMiuits n^ nj* mtu. nl rimat^ unti tljf- 4 to 

luuL (Siv “Till- Jitilr of tUe luciiijuieili niitl of the Ihiiif; rieplaiiits 

ETiuijairoL" Iu SltxlM-r Ih’rllii AkiiiL Wlss., USTti, \k 

^Urtktiilt. “Obii:='tvatlona on iLr forEii riml lUaOiunilHhJn^ rlumR^cns of ibr 
MaEuEiiour' [ii ruiii. .^-iiiL sri« tit. t'etcrsit., r^, ji, r>ni. 
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Oil ihe npck and Ixidy. TIiia thick woolly hiiir whii'li foruH th? 
iiiidcrfur has nti iivcraiif li‘ii/rlh of + nr o cm. At lliw end of the 
entirely Jiairy tail were, in fcrtalii jdacjcH at leant, u iiujuiwr c»f Umf! 
Iirintles a luillitueter thick, whidi lii'n? forrnitl a dc*nno tuft. 

TliP color of the iirintlea imiKt have been fitst tirnwn origiTially, 
iioiticwhat lijiflitor or darker on vnrioiig jjartn of the body. In flic 
rt'niaih$ prcwcriTd, this hair him kwomc iijjlitor thmugh Ideadiin^. 
i-aryinjf from dull fox rwl to fawn brown. ‘]'he wia>lly hair v-aricn 
from light fawn to yallowlnh brown. 

Tlii> in<i«t eRsential rfistlnpiTshiTig char actor of pn'mi- 

f/CHow, wnd iiidw?ii of all jjrobtKnidians living and extinct, is found 
ill the incisor teeth. Through the tlisecjvcvy of the Tk‘n?.soviiii Mam- 

niuth the question of 
their pasition in the 
skull and of their enr- 
vatiira and the dimt- 
linn of the tips was 
settled 111 El |H)si- 
tivo manner, as iil- 
rt'iidy ini-ntiiiiioilp 
In thv Ikvresflvkti 
Mansnioth uiily cino 
tuKk " U i<? I^'ft—wn*; 
foitnck ntirl thiifi otiOh, 
iHi lori^-r 

in pJace tlin 

c‘X|>wli*ion a r r i v o d. 
T]it‘ ilis^^vor^r of llti'. 
eartqis'^H Imd il*».strnyi'ii 
Ji [lull loll of tllP El[l- 
jx>r alveolar rtiiU by 
t^troke; of II liiitchet 
and had rlien 

i”nted ihe in.sk fiv^rii thv alveohi^^ and earrieil it to Ivalyiiink^ where it 
w“ji.s stoml away by llie iiiitliurtties. ITjwm fittiiifr tlie tusk into t!u‘ 
nIveidnXf it w'as iiiinjedlately deiuonstniteil timt it belongiid to oiir 
^Jceletoii. 

The reconj^-lnictum of the sikeleton having been mtnisted to me. I 
was idile to convince loysolf that the original |Hfsitiiin of the Hiirk in 
the uIveohiH could lie delcniiineJ iti an iinfinei^itioiiably eonvet inan- 
!H r l>y lufipeetioTi iif the liatchet stnikeiv Tlie slixik*4 liy w hkli tlie 
wall of the ulveoiuif vvn^i (‘nirked off had itnlente^l Llie s+orface of llie 
tu^ik. t f tliii hitter, Vkhieh w'as only lirokeii n very little at the base, 
was ibnist into the rilveohi-i as far as the indentation of the iipjHT- 
most trunsveest^ hntehet stroke vlKiblc on ita surface (this pliire is 


Kifi, S-—Tnnki of BcricsiPH^kB Mainmiirh. 
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iiidieAtftd by an in I), and this iiiileidation on thr -^nrfiiLv of 
llio tusk lUtc<] lo Lht i!iit sui fncc nf tht rated wall <if tlio iilvetJ- 
Ills, the tusk ’iVHH inserted as ciwp as it iwssibly mu\d k.^ It then 
littwl in iU Eilvenlus like n dagger in its sheath, ami loeii the smallest 
lumiug io die right or tlio left was impossible. 

The two tnsks. ^vbicli stand with their baseif ut an acute angle with 
each other, after passing uiit of the alveoli Jii^t jJoint diovnwardj 
then rtirve outward uJitl some what up ward ^ and rinally tbe ends turn 
jowEird. The TVfirn stirfnre (marked with mi a in tig. 3) is found on 
tlie npi>er side of the tip, sloping Isitb outward mid inwanl. Tusks 
in an incoiuplrte froinlition m regurtls ilevidopiiient, such as those of 
lliu Jtnmature Jk'resovko Mammoth, which have as yet no pronounee<l 
spiral form, alinoi^t itiw'ays have the worn surface on the upper side 
of the (ijjs. Exceptions eorresjiond with the givater or less degree of 
t'urvalurtv in which regard the tusks of olTcr 

nuiiieroijs variations. Why the tnechaiiiLiil abrasinn of the tusks in 
the stage of development rt^piesented in the Ben^snvkn ^Miiinuioth jiie 
ncifs-sarily on the ttpl^r side of the ti[VH I aliall endeavur to explain 
Inter. 

It follows from the position of the hi irks of the irninatnre Btre- 
sovka Mammoth that the points in this sttigi' of development are 
normally kmt iiiwai\l (fig. 3).^ 

spiral development of the tusks, which like all reolless teclli 
grow steadil_v from (he until they reach cuniplele deVL-ltipintuit. 
cm account of tlie fact that the ti[jci are lirst directed inward* leads 
finnily to their eurving dow^uw^aid- Such strongly develoj>ed tusks, 
with u enrvilineur length of over 1 ineters, are lair lie by the iiniiii^ 
nioth in my j^estonitioiL The dislnnee liolwocn thc^ tips reaches 
nixmi oO cm. 

This position of fnlly^tlevelopcHl tusks makes at lirst- perhaps, a 
stmiige impression. The tusks of the Iteresovka Mammoth aiivady 
show soine indications of the further ilcvelnjiimmt which tx^nrs in 
h'li fhm prhiiigr^ktm through spinil twisting, hut wi* Inive tangible 
pitKif of that develoi>niimt in various other ttisk^^ which in a i>Qr- 
feert state of preservation. 

*rhe tusks in niy restni-alion are in eXiict reproduction of the two 
[Hiwcrfiil specimens in thi^ collection of the St. Petersburg ZcKflogii^l 
Museum. They are Ixith in i>erfeet condition and show lioth the pnl]3 
titul the lip intaci. I'hpy illusirate in a typical nuiiincr the extraor- 
iliTuirily sirniig spiral eiirvalure of fully-developed tiiutiinKith tusks* 
as their length fruin the base in a straiglit line is scurrely more than 
half their length ulong the ciirvi^s, IT, Polilig descriU^ thcsi’ two 

\V. J^aleii^triK wtivk tsn Ux? manauLita (la Itui^lati J, BL ItNrt, 

\K I-I^ 
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tusks in Lis ruoiinpmplj dii lli« Ileutition ouii Cninitilup'y of Kh’- 
jfhm titdhjUMii i>'!ilb* Stmin-li stanv tiiiil thi-sf twn Imj^- tusks wt-n* 
broii/^lit fi\im the Kolyniii Itiver bv I lit- Jiifjvliiiiit (i 1 - 001011 , iunt tJmt 
tlity vvvre *' IjoiJi foutitJ stiM sticking: in tin? skull.^ * 

Tilt* right loivih Ilf tliis jiiiif nieiisiii'i's ;2,*2r> tnetcrs from tlie Ijiisi' 
to tiip tip 111 II stiiiiglit liiK'^ its U'ligth iilong tho ciirvos is ihhl 
mtUTs; its iiiitxiruiim t-i riL-mii feremn? !lt> wnlimetoi's fmin llh' luiso 
n|iuils 40 (suitinirti-rs; ntul its is 7,'i'i Evi]o)<, On tliii imun- siilr 

4iJ CTntiiiu-lers Iwlow tin: lip tiiis umlh liOiits a mtlK-r tint, (.‘luJigultHl, 
fihnr])ly' <h‘fim>rl (Ippryssioii 1ft <s‘Jitiunitors Ling uiul tonli- 
niotors hrotid, wliicji, us Poiillg notos, was foriiioil jiftor ilio iiniiiiiil 
was killed, 

^ 'I'ho loft tfiolh is the larger. It nioasiin-s i*,12 metois in u stniight 
lino fixtEi huso ifi tip uuil 4. It! iiiotors along tin: ciirvos: tho iniixi- 
muui (;iro[iiiiforotiiT is W) wutimolol's at a |Kpinl 4 >S 1 mitimotors from 
the huso. Its Wright is hd.ij kilos. 

My moasiinuiioiits of llie left tooth of this jmir agiw almost 
I'JCiurlly witli llinsi' given hy iVthlig for tho right ((^impui'x* I^ohlig's 
iiieasiiioinojits, viz, 4.33 uiotorH foi- tile length along the ciirvos ami 

meter for the ... at 11 [xtint U.H> motor 

from the hasi'). t>n the iiiher hiiiiih tho tiirvilinear length 
centimeters) of the tpxsh ilescrilsxl hy him as” the other (spiwllv wm- 
pletc iiiHl ontinrly Himilar niiimmolli tusk uf the stimo jnii^'uin " 
(loc. dl., p, im) eorrespomls with the rtirviliiiear length of tlie 
right tooth whieli 1 muasnnjil, Tlii.s ivinarkaiile oin-tiiiLstnnw* 1 eiin 
only o^p]aiIl hy the Htippositinii that the iiiea^turenienlH of the two 
teeth weiv iiitert-haiigni in llie jimnogrnph citi'd. Tljat the teeth 
there rf'fnriTed to are the .same that 1 am (tesc-riiiitig litre iipijctirs 
from the fad that 1 ‘olilig gives ms a jwmliar imiik of one, whtdi 
he oiIIb the rightj the shullnw sanrer-sha|HMi depresision, Kiirther. 
ilierc esi-stod iti the iiiiiseiiiu no st-eoml tiisik *^just a.s enmplete atul 
entirely similar’ lie^kkBi the out iltiseribtd hy tiio alxtve a.s the left, 
while Ihesai two al^soliitely simitar tusks are a unit a.s- regards size, 
completeness, iind conditmii. ' 

A still Stmngtr spiral twisting in proporlimi to the dirtel length 
IS shown III a tusk iiltHi to lie found in the mi led inn of the [Ht. Peters- 
iiurg] Zoologi<sil Miiseiiui. whiiL is [ikewiet lueutioiied by Pohiig, 
(ind uf which he gives two ligiires.'- This tooth, which is li left one! 
JH only hs em. long in a at might line, as iiguin.st 1.50 ni. n round the 
eiirves. It.siiiasimmn I'irerniifertmce (UO em. from the ha.se) is 23,7cm. 

■- .. la n. 

r^i 111?, ftu 

U ^ *’‘“‘‘‘*** A«''i'vfT«try rf thu lni|ierlal ,Vnsloin.v ef 

' I'fliw ifiii uf tbe niuwNfm|,|, i,revk.iisl>- iiH,>ritlutHHl. ft. (t. i],>s. 4 . 4 rj. 
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This to€uli is very \voll presrrml. Fmm llip nlvi>o]iir piirL u 
nltoui ihr pulp vviill of not riioiT timii onn in length is Unokori ofr, 
Tlie c-otiJ(!al (op of llir pulp cdvity, iilnnit ciin dts^p, Js sMll prvsent^ 
From tlie tip Ji snmll piece i.s brokeii oiFp Of this iwy iiitereslin^ 
tootli I ^ive n li^ire showing tiie outer Hoi-fiico from the side, witli iiit 
indicution of its position in the skull (ii^. himI also it view frcuit 
in front 

As It is uii ini|Hirt4int point in niy exposition ixdiitive ti* (lie |iosi1iuu 
31 nd diiVftioii of fully ilevelo[x?d (nr. in 
csiIht ivonis, slroiijLfly spinilly twisted) 
niitmnioth tusks in the silveoll^^ I must in¬ 
sist thnt tlio sninlier left tusk ileseribeiJ 
idiove L-iin not, hk Pohlig asserts^ lie 3 i ri^fht 
tiiKk* fls position in the aiveoliis as a 
right tooth is entirely inoonceivsihle, and. 

U^idesy its entirt^ fnriii and eiirvutuii> 
slurtv lluit it is a left tO€>lh. 

During inv Joiiniey in SLljeriu 1 
iiiaiiy larger ontl smaller fraginetits of 
slioner ntid beiu^e still iiion* strongly spi- 
mlly eiirved mammoth tusks in the stiw'k 
of Itiissiiin lind Yakutsk trmlers in f<*ssil 
ivory. Tile smaller tusks, whiili ore easy 
to tniiisport, are mostly hi on gin in entini 
to these! traders liy the ivory Milleetors, 
while the large tusks, im aeoount of Js.nng 
difhoiilt to transport, are eommoidy vnt 
IIJI where found. 

Tlie idirudeti surf ares (marked a mu} 
shaded in the outline of the right ineis^u- 
ill Hg. ;y>), lire fonnd on Imth llie hirge 
tusks repii^uiled in my restoration, us 
well as on theexteriorof tJie|iist-<lescTilMul 
smaller tusk—(^hat is^ on the £ 1 * 011 1 of its 
ends, niiining right and left. They iii- 
elude almost the whole anterior faet> of 
the dowiiwanhdiiTeted portion of the tusk. 

In the two large teetli the iibrade^l siirfiii'es 
ineasiire fnaii the lip upward iilwuit 1^0 em. On the left tusk of these 
two* on tile anterior side of ihe end, directed somewhat inwiml, uii 
original alirnded surface is re<*iignizable* W cm. long smd 7 cm* broud 
lit tile niidflle. It iuis been gradiiiifly worn away by the newly-tiiuile 
Hwoiid abmsiori at (he downwanl eurwii iii> of the tfaith, and in the 
l ight tooth of this pair !uis alnuidy cntiivly disap|a«ared. The snnill 
original abrasion, such as that found on the iipiier side of the end of 
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the iu-^k in the Ik'rcsovka Muninioth^ nii well nes the Keco>i<htry moi’c* 
extensiire Hl>nisiciii&, eon hi ha to only ii risen thmii^h the iJrciimstanee 
tlml the ariimnl uaci] its develop! tu-sks^ and later the downward- 
direetfnl tips* for deladiiiig^ its fcH>d. for u largt^ part of the 

year ire and sriow rove red Us norUiem fenUng ^nintl» U eouii by 
meckiLs uf its tir^ks. dig u|>oitt of the snow its fiW*oiitijdMingmaiidY of 
grasses and higtier plants, shrilleland inilml in wanderingalioiiU 
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tofl^ing and scraping away the snow and ice with its tusks, it collected 
its food together and then took it in with its trunk. 1 often wit¬ 
nessed the some among the tamo reindoor, whidi at this time of year 
lieside freeing their fcxnd wdtli the front hoofs lijsn in similar manner 
by strokes and scraping wjili the dowuiw^ard-iiin'otod shovel-like 
brow-tines nf their antlers. The lower ends of these hrow-tine 
Novels were nhraded through their nsu in snow anil ice, mixed with 
stones^ sand, etc., and the harrier the antlei-s the niorf> they wei'^ 
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rLbniflc^U il is obvious tbal tlio riiaiiiniot]) I'oiibl only reii4!h llu; 
^‘oiirul ivilli tlw eriiLs of its tusks if tiu^y Wftv as indleatoil in 

my n^iorution. tlow iMOild thi* itbrdsji»n siirfiicaes iirLsi\ which art 
formed very ^nihmlly in the liiter, for-aidvanretl stagtv of devtdop- 
iiiiiul^ if fully dcvdofHiHl bad the clirErticm they were formerly 

supposed to have — tbnt imijcrtixl up into the air in ii i^micirclc? 
(SiH^ the of the Athmis Maiiunioth skeleton.) In Huch a ]X)fii- 

tion the imha woubl 1h? entirely useless oruaineiiLs^ wlille^ if placed 
iis they nully were^ lH>^ii{i?s their nlwve-describeJ itse the aniiiiiiL liail 
in tliejij also u jjHJwerful wettpou. Tt is, moiX'*iver, not doiihtful that 
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to the ft 1 most continuous use of ilie tii.sks as digginjT implements^ 
which Uhe was only ititerruptetl during the short mirtlieru summer, ii4 
clue their jiowci^ful development^ mid also es[^ially the direction ^if 
the lips. 

After the prepamtion of my restoration I received an estremelv 
instructive photogi'ujih of a luarninotli eraiiiiiiiu which is in thi* 
miLsoiim of Cnicow University. This i raniiim witli found in 
at Ttxianka. in the neighlx>rhood of Rxcj^zow, in We^t (lalicia, iinder 
the loess.* 

Tills photograph 4) shows the rninium from in front* The 

« JnlirlRKih Uer ^cul. Relcliaaiitalt In WIciu 2 Jnhr^.H tV HerteJJabr, p. lOSL 
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i'lIrvilinear [lOi^ith uf lli-e left lusk {i\u* shoiior ri«^ht oiw ifi 

L^rokf^n) is a]i]iD>;l. uxiR-tly 200 chi.; il:^ rircmufei'iMici' at the plucc 
whem it leavci^ the jpnitii ijr liO cm. Ita liim-t leii^li is 157 iTu.. wlierciifc 
it is that iJjc sjiiml tv’istin^ uf this tusk is iiiuch less thnri ih Lhe 
slifirtrr Jcfc liisk (lesi-rilK'‘tl ahuve, which is in Hi+ l^i^Ecrshiir^, Its 
[Xifiit iijiii and lijiiitTiijii, Ilfjwcvci'j cull firm fulh'what I have? iintiiUaiiic<l 
aliove* 

Thi* titsks lielungin^ t<i the Adniiis ^rtuiirimth skulL as wcl] known, 
Were sawn f^lF nl the jihif^^ of discovery, with f lest met lOJi uf a piii-t 
of the alreull. On the ^unifis uf the uri^zlnal tusks, when Llie .skeleton 
\eas set iip. wen- jihiced uther tusks witliuiiL thc: alviHoliir pLirt, which 
wen^ made up uf difFcmiit pieces not lielon^iii^^ tiign-ther. The 
tusk consiirts tsf til tec pieces and the left- U'f two pit?ccs» I'he ed^s uf 
the piecf^ w'heiic they were juinetl wenF^ planed t>lT nnrl the surface 
stiujied tu agiw with the 11ie tusks “ restored in this innnucr 

enrresjxuid iiidther in size, Icn^h. ilireetioii, nur curvature with tliiise 
which this Imj^^ individiiaJ urj-^inally carriech imr r^i^ecially wUli 
cruiiipleie, fLiliy-develojicfi tusks, jtiitl cau not Imve the proper dirve- 
tioT], That these tiisksi lire nuule up appears not tu have Ixeji iLUtin'd 
Iwfuie, foi- Brandt writes in his ’VKeinuf’ks uii ihe ffiriii and di.siiii- 
j^iiisliin^ thariiclei>i uf the niammotli: ■' That (he tusks plartNl in our 
inaiiiiuuth skeleton by Aihiiiis (which wen^ lumght in Yakutsk uinl 
sliow no tracfffs uf aiilBchil separcU ion) flu nut lafliiu^ to it, ]ip|>esrs 
from their less bri^tulth in etiiiiparison with the ha.stil parts nf its own 
[irujaT tasks whlirh rcmiiin in the skull/’ [^jhJig, whu was in £st, 
lVti-rsbiir|^ in 18^0, and cxarnineii the Adarna -Maininotli skidelon. 
rrniurks in his nionoffraph* already rmiiiy tim<«^ nfferrod tu (j>p. 

that the Insks aiv luft only an additiiiii hut that they arc nut u 
pair and ladongfsl to a inndi less jiuwcrfijl aiiiimiL Bc^irdiu/i; iheir 
Ixdn^ maiiu up of ditferenl pitTOS, whidi is most Jtij[iortanty he myn 
rjutiiiiL^, 

^ Ihv Adama Afamiuutii skeleton was niudc known ihrnii^h 
Tilwius- fipiri* (sif Mpim. Acatl. Iinjj. Sri„ St. l*etprslK«irff. r., 
1815, jj], lu), wIiIpIl ri'|KH'spiii'J it with |Ih‘ tuslct ftiirviiifr npwjtril 
uiitl oiitiviini, iiiul Ti-ith till* tijK dirt^tprl tim'nix] llip shotthlvrs, an 
thuy iipittiiiiipd tiiitil Hk‘ n-rptil rli'Jiiiouiitiii^. Ctivii-r, in his '- Up. 
^‘iii^hps itii fosi.il lK.nps/’ iiefH-iits Tilesiits’ (O-ss. fossi., pi. jj, 

[». I7J) and says n-jjardin#? U: “ Tiie tiisks of Hip Adiiiiis skeleton, 
to iiidf-p hy till- lipire, were 12 feet 7 iiielips loup" (p, l74j. i|,|,l 
fDither “ it a]>jiei*s llmt the tusks wem in ^m-nil iiirpe, often mopp 
or U>.'« spindly t-iirved nnd directed oiilword (p. 200). The 

*.\t iiir pe.|utflt ]>ri.rtw»r SHiliii.1in, «r Kmmu'. im.l !>«' amit k1i»lh»v t.. 

im> tlK. ... im.«»urLiutMitB .if tin. pfhiiLulu Hiiil 1.1 in-riiiit itielr reiin.- 
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H'tstorod ecuKlition and fa 1:50 direct ion of tho tusks of the Adams 
Maniinoth skeleton nnrecogTiized by Cuvier* to whom it was 

known only from a drawing- By the reprtKliietion of Tilesiiis^ 
drawing in his trelebraled work, the same was made known to, and 
distributed through out, the worhl, and thereby false ideas regaiTllng 
the tusks of the mammoth were disseminated. For wherever n 
picture of h mEimmoth skeleton is liesired* i\ copy of the drawing 
abcive mentioned is? always to Ik found. 

The dis4?overy of the J^ere^iovka ^fammoth* which helpetl to dear 
up the misconception reganling the position and direction of the 
tiisk_s, kj much the jmsre iiiiportaiiL It is quite ct^rtaiii 

that some one will yiU be fortiiiiiae enougii to find in the Siberian Far 
Nt>rth ii skull of primi^iTaiuM with fully develojied tusks stil! 

in their origincil jxisitiuii, iuid pn^rve them for science; and I iielieve 
such a dis4^>very will estahlt^h lUiHitivdy my views as here given. 

The knovvhalge of Llic exterior of the manimcnh ia, thrmigii the 
carcass broiiglit to light at Beres<jvka* if not carrietl to tiua]ity% at 
least extended in an ijiipuriiinl degree. The completeneas of the dis¬ 
covery was tliwartetU as nlxive inentiomMi, princij>ally hy the irisnlK^ 
cient protet'tion jiiforded by Uie priivisjonal sJielter of the loMly. 
'rherehy a large part of tlie luiJt-y covering of the epidermis was 
detacher], « paii of the back and ull the soft parts of the head were 
destroyed, partieulariy the chanicLeristic organ of tjie proljoscidi- 
Eins — the trunk—a part of whidi was, linwevert found hy the original 
iliscoverer. Vet, through the Beresovkn ^lammotlu many deficient 
eies itnd many erroj^ in our knowledge of the morphology id 
Efep/tit/t primtf/enhit are corrected, and we are plaf:ed in h position 
through this discovery to make n more nearly aecunita picture of this 
fossil eiephjint than was i>i>Sbible previously. 
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Hy Cu^.vtiT. 
El^ the t'rriivnvit^ tff 


The iiiili|(,‘<rt whieii I Imv^ wiUi tfniprity chwien ik fur too vat^t 
Lo Ix^ trenteJ hi n t^ingle leetttre. .mi you must not reproacli me i^ith 
t.»eiji^ ineoi]i|>trte; 1 nriLSt vohintnrily ehoose to t^i. 

From time immeniurml observers Imvo \mni much impressed by the 
reseniblariw whidi ehildrt'n iH'ur to their psirenlH; from the hitter to 
the former there h o tmiismission wliieli Ls a^rtain, nltlioiigh eapri- 
eioMs, sippeuriisj^ to obey m luvv^ (lod sometimes uffeetiiig quite irisij^- 
uidamt detuiln ’^vliioli ore repiTHlnccd with siriking fidelity. This 
fact of tmnsTifiii^ion is known ns 

Befon' takiuj? Up the study of heredity^ it is ut^v^^ry to recall !k>w 
a new individmih whether of iiuiinal or plfiiiL^ is formed. Let us 
take^ tar e>:ainplr>^ n heu and a cock; hi t]ic ijiferior of the kidy of the 
female there is found an organ^ tlie ovnry^ in ^Yhich ova are formetl, 
which you know untler ihe name of yolk in the male two 

testicles fonii little mieroscojuc elerueuLsj t^alled sjiernintozoB. As a 
result of the ne3Liui] nnUm of the two mdivldiials a spermatozoon 
comes in contact with the ovnm and unites witli it; tins is the precise 
art that constitutes fecuuidatioiu The fecund a ted ovum, envclojiod 
witJi an albuminous eoatin^r, the white* with a membrane and with a 
shell b laid or dei>osite<l outside the Ixaly of the hen and hiter 
develojis into a little diiek. Xuw\ this rhicb^ when jLh growth is 
completed, will pn^sent (.i?rmin dm mete i>; that are identical with 
those Ilf the father and others identical with those of (he mother; 
from tile lUie he may derive, fur example* a peculiar form of eomli; 
from the utlier the color uf the feathers^ etc* It may iilw he sitid tJmt 
in spite Ilf the disproportion of sisw lietween tlie and the s[>er- 
matijzoon neither one of the two parents shows uiiy vij^ihle predom- 
inaniT in the transmi^ioii of clmraetens; there is then in each sesual 
element* m corresjx>ndirig equivalent quantity, a suListance that con- 

<1 Traiii^latlun, hy pennipsloa, of a public loiUan^ alven aiareli n* laOfl. at the 
ITutvuftaty of XjiaiT. umier tia- auppEwp of Ltie Henoku Bluloj^cjoe, printed la 
the Keviit identlUquic l^urb, April 38, ItKWl* 
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tiiifis i\w [Hrtency of ihu liereditarr ThLs iniLterinl mh- 

of hi^riptlUy i.‘4 tf^nued tlie pln4ii7Ui ar /^ermen. 

The two i^xiiul diHiieiiU. oYQUi mid s|jemiatozwn* (equivalent an to 
theii- |K>s.sies$ioii t»f gerniinative plasma^ are (from the Greek 

|]!iiirr[ji|^r> Hiiil the pf(>diLtt of their fusion is ii (from 

the Grvek to juke or join together). 

1 till I esjMiirial attention to the faet tliat the siiljstunce of the new 
individual the siiii] c^f the two gernienK derivinl from its parents. 
Now, tJiere is no ilooljt Imf that our qualities and onr deferts depend 
upon our material ntmeture. If the gametes are potent with health 
]ind intelligi'iiixs the zygote has chances of Iseing hraltliy and intelli- 
gmit' if the gaiiietes ore potent with idlene±iH* insulHirdinotioUt ptc.t 
I lie 3^'gotfl will probably Ix^ idle and disdainful of iiothorit\\ Edu- 
latToii and the iulluence of the eiivirtiiiineiit may jierhai)s modify 
lids UeE'i'diiy, hul to what oiivtenb wc may ask. IVe liero tondi njioii 
I lie grave and diflicuU qiiesitjoo of inund res|x>nsiljjlUy\ a prubleiii 
^vtiii^j ofti-ii eoiiK^i op la^foiv etuirts of juHtiw- and hefon' siKiiety, 
and wlitdi we are obliged to admit, is solvetl in an unsaitisfuctory 
maimer, but little in accord with the strict tenchings of biology' and 
with tlie pinqierly uiiderstoofl inteir^l^ of human sociitl gronpst. 

For Li lung time oljservors t^iifined llieniselves to showing that 
cl in meters of ail sorts were IreiiHinitted, and to registering factSt 
oljrseTvolious of bretders, pecidiurities of well-known jreople- For 
example, lliere was noted the tmnstiiL^on in the Ilapshnrj^ of ti 
l^rogmtLlioiis Jower jaw, accoinpanietl secoodurily with an exagger¬ 
ated devehq>ment of the lower Up—iho Atistriun lip, as it is called— 
ijiiite niarkiKl in tlic [>reseo( Enqx^ror of Austria, in Alphonso Xtll 
( liapshiirg by his mother, T^Iariu ChristinUy daughter of an iiiT:h- 
diike of Austria), and maiiy others! heredity of stature, of certain 
diseuJ^it^ of loiigffvit y or short ness of life, etc., were otjservecb 
There weix^ al.Hu notofl at the saiiie tiiiic ajq>arent caprices in heredity* 
A imuiljcr of ol>served fiiicts ore fioind in the books of Darw'in and 
also in those of Lucius whose ideas Zola asc^rilxx! to Ids Doctor Ihiscal 
in the well-known novel that ^^iiclitdes the Kougon-J^actpiart series. 

ft was fdu howeviTt that under Uiis diaos there iiiiLSt tx' law*?. 
An eiideuvor was made to disct»er them by colharting and analyzing 
stalislicH in [-onsiderablc nuniberS] ext meted for tlie most part from 
lamlis rerording the giaiealogy of dogs and mee horses. An nltcoipt 
was iiijiile to dedtii^^ from these statistics the frapiency with which 
ti given diaracter is inherited, or. in other terms, to determine the 
prcqiortioiia] infitience which the diJferent uncestoiN of iin itulividual 
luive uj.Xiii hi?i cl ni met eristics^ This so-called ‘‘'biometric” melUod 
lias iodcxHl furnished an iipproxiniate hiw' — the hiw^ of CTalton—but it 
haw uoi fulfilled the p:(|Hn'tatiomc that were based n|>ou it, SinctJ the 
statist icTi gonf(3und under tuiy di^gnation^ forms which may be pro- 
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foniKlly from tlu* jndJil uf vipw of llieir hort'ditnry viiliif, 

tin? n'^ults SUV rnicei*=4irily erronoinis. 

Fin filly, liif^vevTr^ tlu^ tipplicLitian of i\w ^^^[XTillll,-JllEll oietliod sit 
once rciciikil piiscLse law-s uliieli tliivw a bright light ti|KHi iJie plie- 
TionioiisL nf heredity* It h im^i^^asary that 1 ?ihoukl dctnil with some 
oaitj the fiiiidiimeiital cs[jeriiiient figured in the disigi-arn {%. J)- 

You lire ucqoaiiUed with the wild gntv inou-so tm llie one hand 
and the white or nilher albino mouiiei whieh ean by remlily pKJtiired 
of deiiiei-sj in iimiiiitls+on the other; Uiese two forms ditTer idiarply from 
efidi lit her: the gray mouse luis cotored hair «ihI black eyes; the wliite 




mnii.^ hiis pure white hair mid pink eye^, that Is to sfiy it is laekiiig 
in colorifig iiiatter* We tiiay tnke these two forms for the purfjOHe of 
investigating the lawsi of heredity as 
regards tliese two eotnplenientary 
chamtlers, that ish, us regartls the 
prcsiince or al^si^nt^e of eolor. 

rile erne's!ng iK^tw^ceu these two 
forms etnisiautly furnishes offspring 
ul>Eohitely like Uie gray parent with 
blni-k eyes; lliery is no mixture l^e- 
Twoen rlie two conipJenieritary char¬ 
acters. no mixed form; it is the gmi 
partml exclusively tliai reupiM'iina in 
the progeny; it is tlien said dial them' 
is a tiofjiiiumcii of the gray elmriitier; 

I he w hite eliaracter wliieh is not ex¬ 
pressed* which is hiddeo by llie other, 
is said to Ix? fthifiinated or 

But let us contitmo tlie experiment: 
let us cross with ciich other the hy¬ 
brids having the dumiiiiint gray char¬ 
acter, There appears I his time in the progeny some gray ones 
stilb but there are also white ones with ral eyes, the latter ludug 
less in niimU^r dian the former. If a coii^idendilc nuniUu' of en>SH^ 
has l>een nnuir as to have ,sDme hundreds of si>ecimenSj 
it will la" seen that there is always ii fixed numerical ivhuion (jctwcen 
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tke two kiiuls, u n>latii>n which is that of thm< ^fruys for every one 
white, 

ThhexpcrimeJit must now be interpreted. The fotlowin^'hypnlhcsta 
lias been Advtmrcd with repied to it: The progeny of the first genei-a- 
tion, Lhewit^ tvhk-li were all gray, wen^ fornted by the fusion of u 
gumeto indiiding' a potency of the gray eUaracUT with amtllier 
gamete including a potency of the white cliuracler; now these two 
poiencicij pass into iiil Ltiu (.■ellii of tlie lawly, including the genital 
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cfJliJ cif the iiviivy aii{] tlie tc-stiw* At tlie uionietil of lUe formatton 
of ova iind s}Mrniiato3toR^ tar imknowii retiHrxu the hvi> poteniiies 
vmi nut r£.^niaiji iti the wll; they ^^piiinte fiTini eni'h olhpr ■ 

theif i.s, h a i}f Ifiilf nf the giniieleii 

reveive liie ^hv rharaster (O)^ the other lialf the wliite cimracter 
(B). When these hybrids arc crocvseil wiLli each fithcr there may 
conseiiiienliy be produced four etuabinjition^ of gametes; 


wniv 


t?Riy X 

WliiteX While (ItH) 


T]m^* four einnbiiuUioris will give I he following re.siilts; 
f t niv X ^ If ray of j uire mco- 

jJCiray X While! ^ Iiray of impure roeej similar to ibe byhrtil* oi the fimt 
^ WliiteXfii^y J tion^ 

1 Wlute X Whiti* » Wlilte of pfinH- rueev 


We may this i-esult in. a briefer form b_v sfiving 

OFt X OB ^ I fjfF + im;b + i nil, 

whieii intis to the re^idtfi of the experiment. 

(h\ the I It her huinb we may verify, one by one, the mice pn^dneed 
and that evcry^Lhiiig conform.s entirely to the theoretk'ul e^^ilauu- 
tion. Tile diagnitii (ftg. sliowa one trf these verideatioiiH, By 
croissiug a gray mouse of impuiic race^ winch includes the white in a 

doiiiiiiuted state, wjtli another white 
TiiOLiist^ (here is obtained this time 
mmii/ whiles as grays, hi fact, 
of the dif=jniietion of characters the mixed 
liybrifl prodotrts ns many gaiuetcs having 
n jyrniy character as gametes liuving a 
white character. The white nioii!^ nal- 
iirully [Xj^^sessos only gametes having a 
while ehjiractcri Tlicrc nre^ then* only 
twf> com hi nations [xissihle— 

Ftniy X Umy Gray of Irtipin^ raw (OBL 
WliEte X WlOte ^ WLIle of pure race (BB.n 

Then— 

GR X Jill = 1 Ctli -h 1 BR 
Tlie experiments, very long and often 
f[uiie delicatCy give results so mueb in 
<^iifoninty with the theoretic iinticlpa- 
tiuns that it is evident that the hypothesLs rt^presents the real con¬ 
ditions It has l^een proved that this curious plienonicna of the diiv- 
junction of eharacterSj in the puHty uf the is 


\/° 

m 

” v 


o 


®«)00 

CB OB BB BB 
Ttii. liTTfriAfTBiii M m. tifiwlaM tie- 
IWMO Itirniy iHfiUHi peme^f liiiif 
Whitn ifhalmcItT tn K LaltrOl vtqlip 
»ai1 ■ irMta inMiHL ThA en^TUky 
an (rqcttt niub ttff inU 

Irhlbsii. 




HEBEDHT. 


say 

L'Xtixfiiif?!y both in tlioiuiinnil ainil tho kiii^ilrjiiis. 

AVo iiri' iic>w iie4|iiinri(:i=^d with ii numlKT of c'iiiii'iiL-ttH‘8, wry tlif- 

fer^iil fmiij fiicli otlii-r, thnt follow iIh^ iMimliuiiy bw ilmi T have 
jijT^t vxphiineiL We fiiMi* wh«i at rntluT imiriuloxkTiL thut 

]i iiisui jiifft H? iiuiiiy dinni.H»s of I ransiuhiJn^ lo bb ehihlivn tlie 
tioniiiiiint r!irtractei>f visibly expre-wxl in him iifi I be biteiit diiiiTictdrs 
he niny 

Thb fiinihinienti^l exjwnuipnt in the hkioiy' of hemlity was made 
ijnite II long time ago Iw an aViisIrhin ninnk oanuNl pfohnim Meiideb 
uls<j til lied CrrefTt^ry ileiidel {Gn^gor}' his iiiunui^tje nil me), 

Tlio siigiieioii.s LnterpJX'tiilitJii vvhidi be giive reiiiiuiietb Imwevet*^ 
ijnH|>[tm-iiited fnr more than ihirty years mid exercifred no inflnemif 
upon tile theories of hemlity lidviiiieetl dnring lhat fieriot], Weis- 
nmrin* wjthom. uiiy flmibb would Imw iinide imteh use of die iten- 
(lelion h^ l’jol hesis iiiut its rnnsef|uences* to motlenite and modify his 
wiebrntetl theory, 

Johann Sfeiultd was Imn} in at lleiuzemlorf, in Sihsia, liis 
father was ii [Haisant who wiis purtieidarly inten.^letl in tht^ euUtii'f: 
i.*{ fruit tiws iiiitl who tlid ntu fail to tnko bis son wiib biui wlieu 
lie went tn tiu'v: for liis niii^i-y* His rmt^le whs a Rdf-made nnm, 
well informeiL mid, it wonhl ii|t[Hnn very intcdli^ent* .Mendel, sifter 
bis similes at I lie gymtmsiuni nl Troppini, entereil m lIHinn, in 
MortiAisu a emiveiit of Anj^iistine inonUs, whieh was sniTcmiideti liy 
large grirdensH 'rhere be iinisluHl Ins lheobi|^iral .studies tnui was 
ord Eli lied o |)i'ii.*s(: be w^nu tbeii seid» at the e.v"|X^nse of the eonvent^ lo 
the Univemty of \"ii''iimu wdiere fruin I8r>l to ho ]>iirs!ied ec.nLi"ses 
in iJiallieniLities^ pIsAsifsH, iiiid natural seieiiwi^ lie xvbk rkih ap- 
poijiled professor at the teehnieal st-liml ni llrihno where he remiiiiuH] 
for fiiurk^m years; in ISiiS he las'aine the sujsenor of the An^iistine 
eonvent. It was duriiifr ttie |nTiod of his professorship iliat he 
niadu ex^KTiiiieiits in the <mtii’e(it gsirtlens \n hybriilizatiuii with peas 
uml Ihiiiis. Hu iiijldinhed his Krsl noti?^ in in a puhlk-atiun 

having n limited dreiilatioin the lluHetiu of the Swlety of Nntn- 
rahsts of Briinn, wlioru it remainerl buried; also a stH-ontl notiw in 
Instill. IVith admirnble ehiirvoyjtnee, espcN^ially eui] sidering the 
^Hirioti ill whieh he was Winking. Ite mnipletely definoLl I lie law uf 
hen dity to wbirh Ids nanie is justly attaehiKl, i-si'iiping the attention 
of the Kj^eiieh naturalist, Xtuldhn who wsis working on the same 
suhjret. at Uie Rime time, sun) who im^rLdy jfnspeetoJ the existence of 
I lie pheiioinenn of dlsjuneliotn 

Mendel also exjierimenkil with the crossing of l?ec!S, lint bis expe¬ 
riments were not fiiiislnai iiiui liis notes have been lost. ITn fortu¬ 
nately for scieneo, various aclmbiistrativo e-mjdoyment.s took up tlie 
greater part of his time; besides his office as superior he w'as 
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jjointcKl director nf tlio aiul Tru'^t Batik df Sloniviu. TTo was 
finally <if>inpli4(-ly tunurd asfrla froio bis rescarelies by the luvt' of 
JST^ eoriwmiii^ itdigiuiis roiiiiiiuiiitii's, wUit'h^, by this law, wero 
ubllguil lu pay an athlitioiiaJ Uix^ th:U anioiintud tu the ease of the 
conveiit of Briiiih lo InOtlO lloriJis (ler aiinuiii. 

SlendeU who was very headstrong^ fought to the end of his Ufo 
against this law, which he considered and whicti in 

fact* quiet 1j repealed a short time after his death by another miliis- 
Uy. His heiilth Ix'gan to fail aixait 1674, [x^rlmps under thp infliieiut^ 
of a rhnnilc njcotisnn lie had n^tiiiiixsl the habit of smokiiig very 
strong eigaivi* n prui titv which had lawn retainiineiidiMl to liiin by a 
physidaiu lo redu^‘ his olxsity i heit^ditary in his fiunUy). He died 
in 16R4. siT the ngt of froiu Hright^jf disease. 

I’he sagacious dis<‘f>verY of Mendel reiiitiined then imnotin'ed. 
A than tlKiti, more tiiun thirty aft^aTvnrds* certain biologist;^ 

undertook in their turn* indejxndently of each other* some exixrri- 
nienti^ in heiXH.Iity» Th» Vries ( AidHterdtitn)^ Correin;? (THhiiigeii)^ 
and Ts4dirrinLtk- operating npnn plants* rediscover! the 

law of MeJukd and brought to light his w'orL In the r.oological 
fielfh Batesiii] (Cainbridgt'k ex[H‘riiiieiititig with domestic fowlsi, and 
mywlf with mice, showed that llie law ajiplied to variona dianicters 
of aniiihalr^^ Si rut" that time nimii'roiis works have app.MircHh and 
the list of cliaracter^i that* in the most variefl animal and vegetable 
groups, follow the kw of MendeL has Ix-en ronsidcrably augmented* 
It form 111 utes a ty[H^ of lieredily^r w hich is llie most fi^.'qucnt of all, 
and it iruiy l^e the tiidy one. 

It shotikl not l>e siippnseil tlun lE is always easy to demonslnitc tlie 
law of Slondel, as has been done in the. exaiiijile citecl ulxjve. In 
that only two dsararters were taken (il niid B). and theifl! wiw 
opjioseil to each oilier. are, however^ other ract-s that dilfer 

from eiieli other* not by nne germinal chfirflctcr alone, lail by si^vemU 
inde|)en{lent f>f earh other, some of them lK?ing dominiitit, others 
<totiiinaEcil as ix^gards complement ary characlers of the opposite race* 
The ciTjssing of hybrids then gives such coinplitrnted iesnlt.'=i that 
the appliciitioTi of the Mendelian law-s is nc^t i^dily iierreived. 

For example, let iis examine another diagram (fig. B>. more com- 
plicated than ilir hist, in which is shown the scheme of the crossing 
of two iTices of mic*e who'll' germinal plasma presents fftretr dilferen- 
LiaJ characters, wliidt may lje put in evidence hy patient amilj^bi 

I croHS a while inour^! with red eyes with another mouse also hav¬ 
ing ml evt^ hilt with yellowish brown hair; it is logical to suppose 
that the desretiriants will ha^"e rerl eyes like the parents, and limt their 
hair will Iw either yellow or white; now . this is not at all whnt hap- 
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pens; the itsuU is quite flifferent flud mther pnrmJojciml; llie (leseeiid- 
mits of this union nil hwve hluck eyes, and gray liulr upon the back 
iitul white upon the Iwlly; 
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Ix'^riidcp, tln?ir oyes lire iin- 
Joubti^lly llini^ llioaj 

u f 11 lo i r pii Th(^ir t‘hii i*- 

on Llie tmirk- 

Q(l\y itoi ill *ill llu" 

iprtiy li<*use iiiniiM? wiwjs- 

hut fi^ld mous*? 

(.If liif nif iettH ), 1 11 sled 11 

of pft’iSirllt.ilig the jihelioilie- 
iiDii of t|omijiEiiii^% the pamv 
tnl ehdnicters biive vombiiitjtf. 
to pmihit^e u nnw reisull. w 
first ilitTeri^iun- fruin tlie Meio 
lielitui tyiH^ iil>ove* 

I I lien cross the fiisctulo fiebl 
miw msiu It i iijr fi i >ni t h i s 
c o m b i n El t i o n. Thi.s tiino 
tlicn^ is ubtuinofl hii extni- 
orJiiiiiry varSely «f forms: 
hirst, mkv tliiit snt^ wliolJy 

lildek; sccoihK gr«y mice 
with white Ijellies, like their 
pureiits; third, white tiiiee 
with r(.*d eyesi* like ow of 
their f^jiiitipiireiitst fourth^ 
ycliciw mice wilh re<l eyey, 
like one of their grand par¬ 
ents; Jifth, light griiy 
with n*d eyes, Tlicst* five forms present fixeil niimericnl rektious, 
which iipfitair to m foUuwji: In G4 offspring we find: 

i 9 tildrk. 

36 wkk bLaek eyisa gray, witli white belly, 

16 whiten 

2 d with reO eyiM ^ 9 yRllow+ 

S light gmy^ 


PiFi., ll,^IHiijrr41n tiic r.tn|iJm *■ wIiltemimKil whitfl 
dtele) Ami h ^olleW toSHW ■pfiEh rE-M ifyrs (nififltf vfllii 
ItinriWialAl nhjulinf J-, Tht^ hyttOaq (nUd^Ut^ 
r«ciiait1ii idAUMO. TJii^ tlipw liy- 

btfldji M4«3e itiL^^c- clKtey mlcfl 

wElli ft white belly fdtiilp WILL 4*^* whitr tnScfl 
ytllow lEitce Mlh it 4 vfc* wllh 

hDdHihCql anil llj^bT jmy wtlh ml tei^ 

utr with ViTllnll iliJflidlngj. 


Tt ^ould take too long to esplaitt to you in detail what hns5 hap* 
pelted, hut T may say that eveiylhtug here is merely lui npplu'attoti 
of the ^rendelian laws, operating niwii three pairs of nntagunUl.ic 
characters; new combinations have naturally lajcii fornml, and these 
have resulted in the pitxluciion of iiiiex|)ectcd forms, the htqek and 
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tlin light grtiy\ and in the comUituitions alraidy known tlnit repro¬ 
duce Uio typ*^ in thi' puront^ nnd gniiidpnrents. 

This j^eeond type of lirmlity h particisliirly inloresting tn hnni- 
cuhurit^Ls titsd hrivders. It is prnbilily iMwsingH nf ihh kind thiitf In 
tile ^-luiU generutlnru wlitui the fdnut hmak/t,. as the hin'tieijItiirih-tH 
Sflv, priidutre new varieties L^uniparable to these liluek and liglit-gray 
iuicOt that lie superior in value to llie |jrhnitive ptireivis. 

It is piissihle tluvt there may la" other ]aw^ oF iiei'i'dity than those of 
MeruJeL Imt as iho work of invt^tij;ratJoii |ii'ocetHis the less ihis ^eeiiis 
likely: in iitiv ra-Sis we do not as vet knoi-v anv absulutelv eertain 

r -w m' ^ 

example. I will not dwelL thtwhii'e. u|>on ihis iiHpeei of the siih]e<‘t. 

Tht‘ e^plii'Eitifvii of .Mi-ndeliHii hen*iiity has had numerous theo- 
relind I'orist^nienees- A iinmlH^r €jf faet.*? tlud wei^e very dinieiih to 
e.yplHiii have iKtuiiie ipdte clears this is notably the case with uLavisin 
(from the fjatiti ftffuntJt. an aiinestor). 

Ata\dsm is a singular phenumenoii whieli enuj^iKts in the uiiex- 
|Hs-te<l api)eainin<i> in llH^eds of animals or plants of a form (ata- 
vistic:) that recalls in whole or in part an ancestor that disa|)|K^anid 
a iitirnlKT of genenitions ngo- As ]i first case I will recall the 
classical example given by Uanvin, He crossed well-iiuirkt^I and 
eonstaiiL lirctHls of pige^mss hhiek^ a white w ith a red talh and u 
white fan tail, and at the b43<'ond gi'fii>^nition obtained, aiuniig othei^. 
]i nnigniJicenl hliie pigimn with white croup, double black wing bars, 
tail biirrt^rl and IwrnletTMl with white—in fnetj having every clia met er¬ 
istic mark *yf the rock pigeoiu the wild 4^otnmf/^ which is 

almost ct^rtainly the ancestor of our dDinc^stic j>igi‘t>n!s. The follow^- 
ing iliiigrum will diow' the details of the crtissing^ 


wtiiT^ ffttttial. 
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I deseriVxKl to ymi a few moments ago n cTm^ing which certainly 
fiirrusjuxl iitaviiitic forms. I n^fer lo the crci^iiirig iietweori Avhite 
mii'caiid at! low mice with re<l eye.x. These two forms, that breed with 
tierfect corrstancy. Iiave Oiich iiad parents identical with tJicuuii;dv0f 
for many genemtions, and yei the products of their union are all 
mitx* idcnticab or nearly so, with die field mouse, which is probably 
closely ndiited tt? the wild uniH*>-l<ir of our hous? iiiico^ 

Tu oixler to explidn this reappearaiif.^c of iiti aiux'stor, Damin 
and Weismanti^ tn cite only them among many others, have greatly 
cotii plicated their theories of heredity. They liavc thouglil it ueces- 
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f?ary lo fltlniit that n frugnipnl of the ^rnimatire plfu^rna of ilic 
flnecstur htis \K^m Jjiti'tit for perhaiis wv€?ii for cen¬ 

turies, until the rlny vrheii hy n^uMOii of ftsvonihle circtunsfatif^a this 
frsijpiient siiemHhi in l)Ot>oming: isoliitcfi lu ai ^Linete an^.l in iHH^uining 
predoiiiiiiimt^ st> m tiJ reproaiun' thif unrestnd fonii. The rnulter is 
iiiucli JiiLUV siin[)le than that. Tlisn^ h no latent aiirestnil 
iiieiit; tiiert" is tiutliiii]/ tlitit rt-jiresents iiny of antitistoi^ in a 
gerniinative phistuu aiin*^ nioi*e than theiv is in t:iirlxinic uchl uiid 
iiiiie jtny rt^pn'HiMUutive of the litiJi?stoni* frcan which they were fur- 
nierly estrwrtud. If tlie iinresLtir i^eapp.^irn under et^riiiin eirtiioi- 
HtjinceSt whieh oue eun leiu^Mluix;^ al wilh it is Ix^t-ause the uiihiii 
of tw<i dilTei‘ent ^erminalive f)la?iinas bais foruiei;! a rumhination 
entirely identicnl with the f^i^rininative phi^^yiiii iif the aiirt=^ti>r in 
the sfliiie WHY that hy iiniting^ eiirbonir aictd unJ lime we sucoeetl In 
re^foriuin^ Jiiuestone^ 

The interest of thei:^' studies of Iien'dity is not confined to pure 
ficient^v ulniLe, llmHiity ns n fiictor has sucli considei'alile im[Kjrtain!C 
ill histi*ry* in stielttio^y, in cuir covu |HM'sonal devrh>pineni. that it utay 
often Ik- nf iist^ to ns to iindeTstjiiitl its laws, \W may. to ii eertjiiii 
degn-e, pmlict. ntir nw'ii futinie aind Hini of onr cliihlmi. find as this 
is niily SI ]>reilictinn of prnliahililie.s there ran iiolhiufr nntvsisunable 
in cloiii^ it. If tlie prevision is <hssi^rjxiHLljk-, there is nhvays ilie hope 
reiiisiiiiEiij^ that a fsivoinildr prolaibility tiuty intervene. 

Fur exuniple, theix-: Ls no donht llial the ilnratinii nf life, defKnidhif? 
IIS it iloes upon the !>truelim' ut onr or^iiiisnn is markedly hereditary. 

lUEiy rite the nist" of Tisrgnt. who at at) years of ll^^l? pnl his silliiirs 
in nrder, silthnti^h he wsis in vifri:n'osis liealth, ktiiiwin^ tluii in his 
fiiniily the dftieth year was lui^dy exvt^aled, lie died at ^3. Cell- 
teinirhins inviiiiabiy have tuul jianmts of -^reat ii^‘. It imsst, fif 
1 ,'tjiirse. Ihi understofid that sueli transmisston uf the duration nf life 
is mei'idy i\ pixihahilit j. inid also that it rests n[u»n the etaidilion thjit 
oiir iiioile of life is faiirly analogous to llnit of our iiiHTstoi“s* Xjitu- 
riilly iin accident ur a coiUu|^ions disease iiniy cmisi'* death lR>fisre the 
time fixeil l>v hemlitv, hid this ia not the fault of the latter. 

It is |jossihli? thtd fvii.nin ilist-ases, or,, In Ui more pxacl.. I'ertniii 
diatlu^*s or uiorbid tetideiieie.s follow in their lienrdity tin- hiws of 
Merideh so it is said thal raut-er is lieiYdilaiy in thir prnp<>rlion of 
1 to n or ll. It is then ^\^hv prohahle that there is in the ^unetes a 
disjunetion U-twcxm the noi'rnal state and this pathological eharneter, 
I will cite u i.^lehriited example of Us transinissjon; Charles Hona- 
parte* the father of Xapnli^n, died at tlie a^^ of of of the 

stomaeh, Anioiig his ei^ht ehildreii one uLune, Nupoleoiu was striekeu 
with the saiiK‘ ilisiaise when Tid yeiirs nf aji^v 

In the same family there is a tine example of duitiUmtiee. The 
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Hnpstimrg chamclers completplj domiunted those of Xnpoleon so that 
rAigkm, the Duke of Rtnch-st4idt, >vay ti^F typIciU o Ha[iHbiirg as 
pcHiHible. 

(See die suoriiict gctieiilog\' ludirtv.) 
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We may suy that the history of reigniiig futnilies Eriiglit l>e tiliar- 
acterized ns a m-ani of esperimentii in heredity^ experiments tiiiii 
are often unfortunate for them. 

In eondusioUf let me give you some advice: Alnioiit everj-bqtly has 
visible defects or pathologicol lateneics^ die latter m inumrUmt as 
the former ns fjir os iTgivrtb their tmnsmi^ioii^ ns ’^ve have sfeeii. If 
you wish tlint yotir children dioiilcl Ix' nn far as possible free from 
these* avoid marriage with fnmiUes presenting ilcfects or luteucies 
nunlogous to your own, I nm qujle nwnre thnt Jt h mndi easier to 
give this advice than to follow it, MflU* who has for <\!iuturicsa 
practiced selection in the c^lsc of hhf domestic imimals, Inis not yet 
realized that he might use it wiUi ndvjiJitiige for hb own dosceudnnts; 
yet rohust lieahli and a ^und liereditniy constitution are wortli 
more than a large dowry, you ujny well Ije assy red* 
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PLATE I. 



KEAo OF Bison of the Caucasus. 




THE PISONS OV THE tWlTCASLfS.' 


A. VtiiiJOijJirp, 

ftf /wflKrwfr* ffiiTUifT^w \tiniMirr of AifrieulmriS RuMifia. 


Tlio bison problem h one of the most interesting in firstn, 

beoiiiise it coneeniH u —n very line one—which wijiild cilrearly 

Jmve tolEilly if H(iecial piy>ofliitioDH hfttl not l)een severely 

nmintuineil to imwiirve hs lust rejiresenl lit ires; seconiJ, because llio 
prehistoric Inicin^ and paintJiijfs of liisons found in certain caverns 
fat AUiiinlnu Spain, in the and in PerigorJ) rai^^e many 

qiiesitirins which have not yet IxH'^n scttlt*i:l as to the exitct epodi when 
those prinjitive, iirLklii- representntions were pnKhiceiL 
Tvviiv within n sb<ii1 lime ai-Licles have apipearcH in La Xalure 
tKjiicerniiig lIiG Aiiieriean liison (^l. tie \bvrijrny. Xo. January 

28, r.i05) aiul the bison of the Cancasus ( .\L Foibiii. No. June 
% Ifinn), It hceiJis to me a pnijHW iwcasion to eomplcLe, or periiaps 
to I'^'^ctify, what wns then said c^Hiceniing the Eun^ijcati bisEiii {Bo- 
wiixint titropti hh}^ part icularly m I o^ljtiiiiml sixxdiil hifnnuntioji on 
this subject during luy <jfliriul iiiUnjnistrativc work in ihr Caucasus. 

1 can guarantee the al^sohgr acctirary of idt the ftictK which 1 am 
EilHMit to cite, for thiw were comTjjunieateil to me by llie master of the 
hunt of tlii!: (ii-Qiiil Duke Sergius .\iichatlowitch, who posse^es vast 
hunting groiiiids” {game preserves) on the north sloiso of the Can* 
cjjsds range. Them the Euroiwan hison still existi? in perfcK't Irxjc- 
thitn. Ill fort'sts inoiv primeval and of gix^iter estent than those of 
Hielnwit^a (Lilhuaida) the liranil Duke Sergius 1ms, indeed, pn^- 
served ihese niiimab from imminent destniction hy rnant hy wild 
la-asts* or hy I he natural conditions of a cinintiy where they sought » 
last refuge after ihe i lest ruction of the grcai fon^iHts^ of central Rus- 
jJa; for ilie bison fletl lieforft the advancing .scttleinenLs of man, wIiglSC 
pros;mity he could notenduiT. 

I wi«h to s^tate dolt I have the kind ^>e^ui^^sioIl of the firanJ Duke 
Sergius llichailowitch. one of the most experienced hunters in Eu- 
rope, to use the re^iort which he caused to Ihs sent me by S[, Ed. 

'■I'ranftSntefi. hy ncrmldistou, froai lji Nalure, I^arla, il Enroll ItlOl, jip, 278 - 
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IliitruT, Im nm^tipr uT tlu^ luini. thi^ lif^i and Suibits of 

llK^Si‘ jiidinEil^, so litllt^ kjLown^ wj ^lm^ iiiEfI difHciitt to ol>sji>rvi^ wlu^n 
Hi litrgn^, siiiil wliidi, ii luistiikeiily Ixtliov'etly h»d foi^vor di^anji' 
from tliis n-^non. 

It is tnii' that the Ijisori ts ho lotijater sihmi in the wesilern vidleyy nf 
tlu* Ih^ evil'll Hotdii iiutl Siikliuiiu Tliuix^ is, liowe^’^er* frv*^ry 

ixtuisoii to lH+!ieve tiiiit h neVL*r lifeil ilio**t* even in lUiLient tiiiseiSi The 
nire <^?oitnjklcs leirijrtnl by IKn-tor KadiJe not iiidi^enouii lo thul 
ix^^ioiu but di?s€X‘iuh=:d from tiiiie to time from I Ur prjnclpnl ram^e tif 
tiu! Ciinc.'iis^is u Ill'll tJie suow whh eiiLriusrdimirily dee[j. oi' wlien ptis- 
AVHs Jitrkiiij( lajitin the tmrtheni i:^lo|}e of die ningt'* whieh wils 
dieir ttxie liiibittit; diere their nmidier not only d<K.^s not tend bh 
4|]ininisl]^ bill inerensi's fixaii year tu yeiir, tlniiiki^ to the ineiLsiires 
of jiioteetion Ltikt'fi by the tiiiind Duke Serf^ius. Thus* acet>Ffiiii^ to 
the report of il. JTiitner, \vhde their numlier twenty jieiirs whh 
estiiinited u& 4i}0 lieiid- diere hit* at pre^iem m leiist During thh 

time tlie (iniiid Duke bus or^imiyjeiL at his own exjiense^ i\ complete 
st'rviix' of ^11 le wardens, jmd. us he is the only one who Ims Imtiti'd 
die Hniiimls. thioi^ liuve tus'ii kiilriL for purely seieiitiHo iiui'iiusa.'s. to 
Hnp|dy die viiriniis innsi'urmi rif dir EmpiiX'^ only siieciinens* and 
ilie>4*; loo. Were old fmiiiiiils+ useless for biwdiiig. 

In die forest nf llielowiti^.u (LithminiuL where thenmnkn of bison 
<'Hn Ih* more juTiiintely iistxotiiined thiin in the nlim>it inam'ssible 
valleys nf the i'unnisusi theiT* are sitppased to Ik* to-day ot least TtMl 
lieHd.“ Tims hi these two lundities alone l!im* is a total of i;iOb head- 
On tlie other Inimt, luxmriliiijij iif tlie staKemeiit ui M. Forbin^ llien^ is 
ii tea a I lark of hjson in the vir^iji forestji uf Sibc'riu* no trace of these 
uniiiials having ever Iw^en fouml tlirre- 

Zoologiotdiy the CimeoHiati hisoti is quite i den Lira I in rare with the 
bison of liielowitypa* Hllhoiigh ntie llvi^s in the tinitliwest and tlie odier 
at the i^iithern limit of Eurola^an Una^ia. TJu' aiidtumical eharaci^ 
tfi's and hodil}' rniiforniHtion of die bison show lliiit it is not 
natuitillj an iiihahiiant of the moiiniains. During die midfJh' ngi's 
il jXTvaded the great fureslii of tieriisunr. Aiistrlu. and Pohind, and 
i^vt'ii in Fraiiei^ it was pursued in die Ardennes at the lime of the 
liomnn ixmijiiej^t* By iXiiistniilty ami des|jenitely lleeing U^ftire muiu 
retiring inwiird the soiith* the bison has found in the t'aiimsiis a 
I'efiige^ not very suitable, biil safe, tin ihe shipe nf niiniiUiiiiis whirli 
w'eiX' for ji hiiig time inaeriftssible* and wbirh were^ in faeL eloT^t^fl to 
the Ibisslnn!^ tnitil the hist fifty years* not only Uxiinse uf fhe tnpo- 
fiTiaphiral dilheulties, 1>iU uIho Uxaitise of the wai*^ with the Trlier- 

“lAoHirillnji to a 1^‘^nstbii aiatti' In tlie taoiiOi tif Marvlc lt)ms, tlie aiiiatKT of 
hisoii in I be friTt^st uT ntelowItTa w’lis tall rtiis ivais ta^roit? tlie time of ciilv- 
wblcb lakL-d n^aco La tLo muathH of Anril aad May, 
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kessfl-.s iitifi atber aiburig^inf's, ivliicb lu-steJ until n^^out IfifiO, Tliis is 

why. for 11 long tini^, tin? i^MirliLT (‘Xjilori^riT^ not^ibl^^ who 

mm'ly iwnc^tmleil Lii tht5 iMirderw nf region.H, found uiily the 

Iwiicii Ilf ilw bison^ nnd therefnrp 3:iii[i|M>sed it to he extinirt. Still an 
iiiillior of the seventeenth century. Archiui^elo l^ndiei-ti^ siKiaks of 
the jsiirvivii! of the (’siuen.siain bisoiu Tlie Ihussiau niitiiriilist^ Uehr, 
rei'tnvetl in ISSG a bison skin fnim the Caneasns^ by means of which 
he was able to detenuine the speeies and to estiiblish its Kletitily with 
the of the north of Euro|MN lii l8<i± llie skin of ii young 

hjsf>ii wjis stHiL to tlie tiumniiu of TifUs; otnl this sU|MTb luiih^nmu 
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esiablbhcHl and for a long time directed by the learned Dootor Radde, 
under ihii jiusiiiees of the former vit-ero^y of the t'anca^Os^. the (Traiid 
Duke Michael Xic-ohieviteln has also the gUny of iKis^stwing the fii^t 
and the finest spetdmens of adult luiinuils iliseovered in these regions. 
Nevertheless, the bison is distriluited in the l!aucasui» over ti very 
liiiiiti.^1 nrea (alxiut 2,t^ sq, miles). The region juvferre^d l\v 
them is nixait tlie soiutHs^ and iipjwr portion of the Rielaja and the 
Ahilaja J^dia (the AYldte or (inuid and the Littli? IjdMi)^ as well 
their aflluents, at the foot of the Shouguiis mnl Abagua tiiotmtiiins. 
To the north of tlm region stretch the conmiuinil turmia belonging 
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to the {'^ossaickK of KuiihiiJi. The imitiiaLt lhnf Ijevonri thoso 

limit.lihi* sufu nfrt to returu. for tliey are pitik's^^Iy fleslrnyerl by 
posohej's, (leKjiur the sevejTp 2>ennllie^ that siioh ofreiideft! iofiiiv Tii 
summer, iiik] twjieciitlly iit night, the bison keoj) uiion iJn! Alpine pus- 
tiirt's of the high moiiiitiiins: liiiring the dtiy Lhuy dosfxtnd into llio 
deep, wooded vidteys Tiuit mv found idutig the water tourise.'s Thev 
may h4> .‘ifioii in buiiijs of from femr to fifteen, 4's[we'tfdly iirniind th'i* 
sulpliiimiiir Springs that alxjutnl in that The iiiitJiTitl water 

of (}n:se springs s^'eins to atirtiel them [lartimlnrlvi for they rt^inain fur 
Jiuars near them. Afon.^ieiir Untner states (hat they avoid drinking 
from the springs In order not to disinrl) the water, and that they 
t'onteut themselvt*s with linking the stones ai*oiit the margins moist- 
em»p| liy tin* waters and eoverwl with a tininrriU elejjosit, \’ot only 
do the bistins refnsph themsi'lyiM in tiiis manner, but deer an> ofteii 
seen afmni tin? springs, noither S|x?(,‘ips hiterfering with the other. 
In the suiniiier the deep valleys otfer in tlie bison a n^ftigt? from the 
rays of the son n.s well as an nbimdiiiui* of fiaid, for tlie.sf aniiimls 
are very fond of lht> burk of rntain fiprrst trees, stieli as the 
Ui'ti’pai'ia anil I Jit! elin {rfuttm fitm/n'ltt nj<), us well a.s ttio voiitig 
slioots of Blit tiieir prineipal noiirishmp?nt is furnished bv 

tJie rieli and siteenlrnt griisscs of tiic alpine pastur(*s, lo whielt tiiev 
rettini at the ajipitifleh of niglit. As to tiie dry forage widcli is 
given to the bisofw of Bielciwit/a during winter, it is diwhdned by 
thtiso of the Onufusiis even during that season, in spite of tbe hunger 
that oftiirftaiej< them, but they are very foinl of tlie l>l(wks of roek 
salt jdjitvd here and tliere for tliein, 

Tlie ittiigldMirlioiKl of the Itiuelc Sea renders tlie nortliwewtorn part 
of tlie Catteasus very liutnid. tiinl flit raites of sjiring ami summer, 
whifli are often like UoikIs. favor tlie miiirl gji>wth of iierhage on 
wliich the bison ji-gate themselves during tiie iiut s<<asun. Ily this 
means they grow stjvntg umj sti>re np r-onsifJerai>iu tjuuirtlties of fat, 
whieh eJiaiill's them to endnre the rigorous montlii; of tints** high 
altitudes. Besides, the bison, being a nortliem animal, does not- fear 
the cold, against which he is fortified by his tidek enat of hair, so 
that he dot^s not (lerish from cither hunger nr cold, Luit he snffers 
from another scourge, tlui Iteavy nnows th'iU often i it tain n dejith of 
stjieml iiieters and sniiii'linii^ i?]innol siipjmrt the heav'v W'lvight of 
the bison and the imiinal sinks in, in iinabk to e.vlricate hiiuafif, atid 
soon sulfers a pli^mattire death. 

After tlje ox*-eplioiiaUy heavy snows of Ibfil and IW),! there wci-e 
distovered.in the sjn-ing, nine <?nila vers of bison that bail .sunk inlo the 
snow without lieing able Lo p.>aeh wjtli their feet either the firm 
groimd or a more compact layer of snow. Agaiu.si this t-atii* for the 
dimiiiuticui of llio species no jirutuctive means can be demised, Jlore 
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Ihiin this, iiftcr wry snuwy winters tliostt nnim$iLs thul liw 
to th^ spring uw vrry vrciik onil iliiii mid there ore no 

calves with the fomnlea. The {fivutcr (miiiiIh'i' of pit^^iant rows, 
wenkciicil by stniprgrliiij; in the mklsL of the snow, hove not mrrii’d 
tlidr olfsprino to niiitiirity. <.>n the i^tilniry^ ihiring ili<> years 
when the snow is less nbundaut lliere are u niiiitber uf iguniinl ciilvcs 
found in the lienls. 

It is itflinm'd that the coiiilatta iN^twrcii ItuDs, frc^iuent at 
fiielowitAii, Inn'c never Wn olsstTved here. At the lime of aitving: 
j^'iienilly in lUe month of Murch, the pre;^iant cows alatndon the 
herds mul seek isolated localities, usually on tlie confiries of tlio 
alpine region, hide themselves in the midst of the tliickets at the 
edge of the foiiest, often in the almost iiu]M>]ietrah]e masses of 
r[uKh»[|<<iic|i'ons, and there lj>riiig f<jrth their young. A cow has never 
tieen known lo give birth to mow than one calf. Six or s<*vcn days 
after birth the nITspring is strong enough to follow to other fin 
meeting man the cow does not defend her young, hut net's. tdHindoii' 
mg it to its fate iis mioii as man attempts to ap])roach. The Gor- 
tiiaii mittiralist, Urrlini, rt'purls tiuit llm mol her cow kills her own calf 
if she di^mvers that it has been toiichetl by the hand of man. J do 
not know that any thing of the kind has liven observed in the Cau¬ 
casus, liiit everything goes to prove that the liisou consider man as 
it$ most dreaded etieiny, uhliors liis pwscnw, and fh?es from bi.s 
approach as far as the tegion of the glaciers. The hlson has also 
iimch to dread from (he wild tieasts of ilitfereni kinds that alxiuiid 
iti the forests t»f the Caiicasna—from the panther, which is beiH'iming 
more and more rare hen'; the lynx, tlie wolf, and the bear, the latter 
atliieking in prcfcpcnco the young tiilvi's, whose remains ure often 
found in his stomach. Since tin* organisation of game preserves 
by the tlrand Duke Sergius, the ntuulier of wild beasts has con¬ 
sul era bly decreai«d and llu* pwtccted game, the deer, the argali, the 
clinniois, and the wiki Imar have iiniportioriiitely iucn;uscd. We 
have seen that the same is trap of the bison during the past twenty 
years, 

-Vs wgards the httiit'tiig of the liisoti, this is what we know con- 
ccmiiig it; In 184S an anonymous author published an ncconnt 
of a hjson hunt in which were eiiguged the Abkliases («)nc of the 
niimemus Cunoasian triliesl, in the basin of %<lentchouk, on the 
hanks of the Oiiroup atid the Onind Laba, but this account was 
received with incivdulity, and it was even cunjiHrlnnul that it was not 
the* bison that was hunted, bni gin other Imvinc gininial, the gnur 
(Btw go«not), gin itihabiliint of India, which was alisolutely false, 
as is proved by the skins of bisoiis sncoesaivcly sent to the mil sen ms 
of *1 iflis in iSW, ldt>9, and 'I'hcse three animals, killed by 
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iitliabititnts i»f (In* [•niiii(n\ csTtiiinly ftirnt* froiii the tTfrioii.s of Zcloiit* 
I'lioiik iiKiJ tilt* (imiid 

Th«* tin*! Kt]]'ojM‘)iii liunter wlio Imii til** fnrliiin) hi iiiwt iiin] van- 
qiiisli tlie liviiiij bison in (lia foiTstit of iIh* Caiu-astis \vu;s an Knglish- 
n>]ih^ My, I jiUk>4;l;L]i»^ n sportsmuti far lib 

in [ill pEirts nf die wcirltL 

Hii^ p.\<!iirsk>ii, in tott iaiie in eIk^ ituliimtu wuh 

fnniglit willi iiJinlsliiph. iiinL ils iUv tiiirnv jili^zifly rnvi^nKl the inoiiti- 
Iriijif?, pTOV^iJ 11ie fallowiit^ yinir, iitUL^rmiiiniEiefi l>y his wife, 

he dir*^ riiaiiiliH nn the heifrhts. Hsiving etf^iahii^he/l his mmp 

nt 31 Ji eievjidni] uf fcvt lie went nut twice n wwk in .S4*iiri.'li of 

liisoiii?. j^iiihii hy the niiti ve 1 cherkesj^es. 1 [e often emiie ncross fn'sh 
traix-s of the iinimab. hexinl fheir rrampling, ^avr I rtK-s that Imd bc^^ri 
jwentl}' stripp('<j of tlieir hark, hui in spite of Iweiitv^fanr siireesiHive 
hiniLri he nol only diil not siu'oeefl in killing one, he tlid tn^i even mn* ii 
sin0v tJiiK so coiLStainiy watchful Is thi.s aninisi] ninJ so difliciilt to 
n^jiioaelu sf^'iUin^ nuin ni n ilis^tiiiiee. This jJionhl be niileiLl 

hy thi>se who ileal with ptt'hisloric ainl jieek lo iTilei'pix^t llie 

meaning i»f die ji*prt‘si5nlnli<ms of the hi>f<ai whidi ni'c fonncl nt 
Allainira. 

IJrtleilale pHnriifHE to the clntrgi', int^impanicxl this time l>y a 
Ij*sghine Uy the rmnie of l^inbaiu^n^ faiiiona for his exijerience ns a 
[Xjarher, ninj nt the lieiid of ipiite ii st|iEudron of tiioiiiitEiin gntLte^r and 
skillful hunters^ One tine iimniing in ilie month uf Angi^si Mr. 
LittleEhile nt kmgih disL-ovei-efl ii iiuile ami olaained a Hrsl 

shot 311 a di^latnio of nn im tees; the shot traik elTtH't, but it was only 
lit die HfEli hill] tlnit the anininl killed, rind fell into tlie river. 
iSuoM after Mr. Littleihile kjllwl a female. The skins td tln**^- two 
tine nnitiinb wen- pn^'iitisl to thi^ J^rhish Mnseiiim Some weeks 
nfti'r die hntiti’r eiinie aeross u nnde bibKni miieJi hirger iukI linei' 
than ihy tirs! two. bnl spar<?d him, imt widjing to b' agensed of 
(^>Jitidi}iiting to tlic estimtinn of the mee. The e.\|jkmii of A[r. 
fdttJednle proved the iMissihilit}- of hi^m hunts for the Eiirojx^aiu 
aim) wesx- the omision of tneasnres kdtig taken to pruteet the iiniimd. 

To-diiy die rirand Duke Sergius Mk-hiiilow adi rivith his goests) 
IS die only oue Ltnihorrml lolitint thehistin. hut fiir from siliusitig his 
rtghi Jie earvfiiJly gmmls Ehe inerea.s*^ i>f Ehe spieies. ft may fa* saiiL 
hK», that tin* lit>t liuntH of the Duke wen? Kiuiilly unfruitful. In 
inicefl of ilie Ihsoii wi-re foiiiid. and one lii.-^n wm seen hidden 
in ihe high gni,=is. hnt the hunters did not suctTied in killing him. 
The follciwijig yesir the srime Ijesghine, r*aul>HTiKom started up two 
nioni withont lieing aifde to rendi thenn Fiinilly, itt 1SJ)5, two sufierb 
liistm w<jjt* killed—a male hy the (irancl Duke and n fennile hy 
l oloritd nSchiliicr of lib Kuitei The skins were otTert-d to the ziadog' 
ical museum of the Acutletny of Srkngts jit St. Petersburg. In dm 
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vcnr 11^97 llior^' worn llirte mno? vifliiiiiS I'Vo nwlcti ft ft'iiinltJ. 
bn« of Iho inukv killed l),V [Itvlor Ucyer, of I he tium-iuo ftl 

Divsdcn, iH u>-chiv pn'serviKl Vii thrtt iu^titiitiun. Siiiee thni ihe ordor 
ns to the kiUhifi of live cows liiis Ix^m niore strictly olvservciL f he 
tfptnl itmtilMT of titniiHils killcnl ikxw mil twelve, 

1 have nliviidy siiid Unit tJio of the f'micftsns Indongs, K^vbg- 

ifiillv HWiiking, to the «inu- nice us iJftw of llielowitAU. bnl it 19 4i^ 
liiitiiiisheil ivv its height, wlilcli is rulutivcly less, as well us by the 
coo form.,tioii of m tuin pu.-ls of its iKHiy." U is ako iiiudi wi der 
jvud more dlfticuU tt> apiJioarh tlmi, its kindtvd of LitUuaiua (hat 
have, for a long time. Ix-eii a(!Ci.stonie<1 to the jureseiiee of tiinn ami 
his ilomeslir animals, l).V the shle of which they are Kimeltm^ s«ii 
uiiietlv fiH.lhig, III spite ui the relatively small miinlK-r of imil- 
vitliiiiis Imih lit Itielowitza uml in ihc Oimciusus, no si^^ of tlegen- 
emtion of rare ha.- Isfii iiiuiiifeste<l up lo the Hme. If the 

liimm of l4ielowil?ai, iiilmliiling a Hat troimlrj-. m.wssih e m every* 
iliiTs-tioTi. are -iiiito easily cnptiinHl. es[>eeiiilly in the inuosliy pirtions 
uf the forest, when* thov move alaiiit witli ilifficiUy. il is quite other- 
wirt‘ with llie hiwm nf the t'aucnsibu V]* to the presi'iit tune jut a 
single living siiecimeii lias Us'ii oljiaiiie^l, arid this, t'W, was out a 
young ndf which had just Ixien Ikiiii. 'Die story of its capture is 
inlejvsling' amJ worth reconlitig heix'. 

One of the wardens of tlie giiind duke, hunting Ix-ai’S in the fon-st. 
iwrceive^l ii hison etnv hidden in the brush, with its little one at its 
side. At the approach of man I Ins row sprang up and was off like 
an arrow, abandonitig its iirogimy to its sad fate. Tlie Utile one also 
iiro.se wiihont iinv iipprohensinii of danger, looked at the hunter with 
a sturrtJlioil giiae.’settle I hank upon its hanndies ami al lirst did mu 


liii-wiiLii st'Jenilsla Llilait ttios.' sutnrleiit to marb iliu 

Caamsnii, l.l^a as a varleiy wtilrh lUoy hy lli.p anii,« cf ftr,» 

rownisirs*. tmv. salnttf-. liat iitIwTs ili> nut aanw wUli tills ujihiiuiL We rtsiill 
.vliat toufivsloa tifls tor a luuu ilmo In tbe deKipi<,tk.n« imv-. aun'rla.. 

iiliHiii; la rw-etit liieiuolrN. JtiilioialcBii (tliwiu* uuuuclle rie 1 fiixile iliintims 
Ma«te lie rurlH, Fehnwry. \m>). M. r/>mlianl l>,inias iltglktjn ile In 
irr-tudes rten (u-Kaitt's nntilfelles de Kliuiw, In IlNKi, lul. XXJtItl. Niwiai r, 

ItMHi, „i,u ... II.-.I ami ri'i.r, A. Merteus lAlvliamU. dw Museums iter MasUi- 

tinns, lunOi, i-oiueiwl Hial ttie iians'lL-i Is tlie > rw or lOi» jirirnttfi'nle*. wlileli 
illMippciurcMl tnnu KiituinJ alsnit the emt of the stat«aitli *i>iiliirj, flial It la 

HDltlicr hump ihiv iimm-, and tLut It, ah.. left Us n-aialus in tin? eiivenis of 

tiant; -tia-i- five lline of -InlliiH tlfti-anr It Las been eontliuially wufniiaded witli 
the true hliem i wUlth has a mnue.a liiinip. and sumller. lew lUTonjent 

Iwrus; It Is I his amt not tlio lUifoehs whU'h was depktofl at .AltniiiVrfl nnil la 
l^mlrsiie, lai (irmide Eii.yel.»i>fsl!<. iv.d, VII. lu S.Vi Is llw«-fore wnmr In 
caiUeundla,; the 1iurepi-aa Llium with tJs* nuKiehs, Tlio wIsjU* mutter Is verr 
Iiiileli ihliiHl. Hi ofilnr t.> fis the it'dider’s Uk'as tipcn this sabjwt we Ki'e i f. ihlT l 
n arflwSnu of itnj skit! Is of four iHivlila— the Urus. the TkuuiKim, the halTale, lUiil 
llie oiu. 
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rrv N> get iiWEiv, Whm its a^tonishineni luicl puswefl. it spmng 
iij) with u hcptiiici unci U^gan Uv 5?ouinix>r iilotig the U 

would have if its way hiiil iint l^urred by ii lurg^^ tt]>ruoted 

tir tri'e. In t rying to juriip over this nl^tarle. a> it hiid over olliers, 
it iniscTilrulatetl athj fell u^trkle the brtmrhrs. The lutvu seized it hy 
the hint] fwL 

[ti spite of its vigorous stnipgles lie liefl lirniiiiit its Im^ly hii? ginlli' 
Rm! Iiis 1jiiS4'ldik (:i of liood worn hy the natives wlueh Ims long 
I lip [lets t lint are wi-appMl idwint the nevk). 

Cnrionsly enniigln after n lunrnent s i‘(«?iHtance. the animal followed 
Ids raptor with docility, Ji, however* appraitM.J to 1w out of breath, 
respired witJi diflivnlty. ami the limit er fen red h^t it mighi ilie utxm 
hiii hands. Chiming Uy n keeper’s house, he fpive it stiina milk, whieh 
it ul first refused^ but two days afterwards it h^inied to Jiek the 
lingers of l!io?s? who gava it milk, quite ilu the Visung ealvt^ 
of doiJie,stiE' rattle when tliey are sepaiiileil fix>m their riiotliers. In 
ten days it was strong enongli to iroiithiue the ionniity* It wa.-^ 
teLbeml to a rart and 1 k 1 in (his inminio' for sonic 10 kilomrters. after 
whirh like hunters dccidi=s[ to tm fasten it* and it f<dl«wed the f.^art^ 
nifiiiing like a dog* for more than 00 kilometei“s farther. Ihiring the 
joiirnet^ ii was given tniJk to drink and ttHisnined not less tlnni IG 
glasses of it [xw day. 

.Arriving at the villago of Psi^bny,. it w'as neiM’s^tiry tn wait thriMt 
lininlhs for the iiit‘issenger for liielowitza* who was idiarginl witli I lie 
duty of faking it to that pltive. for breeiUng ptirjmses. Kept in iiEi 
indositre oovcrt-nl w ith frtiit tn-es* tin- young histni. which wm 6till 
fed with warm tnilk. hkiu slioived himself very fond of the fruits 
that he found in almiidam'e on Eliegnairifl. linviiig'n marked prefer- 
one(- for the kind of arjples. I jion this diet the aiiinnd 

incwaseil conshleiidkly in size and strength, so niiitdi so that he woidd 
kikoek liver the cow^ llmt mn-wd him, tittarking her in ftNjjit in a 
playful manner. Tlie messenger from Biehnvitzu fomiiL however, 
that he was considemldy inferi^ir in size to tlje Idliiinmian Hidinals 
of the s^^aiue iigk^ 'Jliis was [XThaps dm^ not only to the ditrenmiH? 
if] ran% hilt iaIsaj to I he lurk ijf tioiiriHliment and to the long jiairfiev 
which ho was fom'd to take Imt n few days afrer his hiHln 

The quantity of milk yieldiHl liy the female bison is not aceiuTiUdv 
know-n. l>iit it is thonghr to b- very aljiindjint. for it has been showii 
at Bielowitsia that li yoimg lijEon rai^-i upon the millj of a clonicstic 
I iiw miiHume^ I he milk of four ctiws. The poor C^aijcasian prisoner 
was far from liaving received as mndi ils this during Iiis early youth. 
He was atreetcil by tins nil Ins life and remaine^i a delicate,, lean aiii- 
tnah of rtdatively small size. 

Hitring his journey from rise rmicasik^ to Ldtliiiania he wjiS I'arried 
tn a wagom accompanied by u milch cow as u nurse anti ii precision 
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of ir>0 waiornielojif^, wliich were dieecl imd fed him six times pt^nlay. 
lie stood the joumoy well and arrive^i and sound lU his 

flmination. 

He ^iooii Ixrame af'onstcjiinHl to the UHual winter pi'ovender of tlie 
hisons ttt Xlielowitjqi. via,, olover liav, otit.s. HTid e^ifjeciaiUy different 
kinds of riwts, whidi Jie seenuHl to like very niiidi. The following 
spring lie was act at lilwrty in the midst of n herd of ID bisons that 
adfipt^Hi bijii as one of their own; he soon U^caiiie as wild m the 
others, blit never ef|iialed them in si?u? and always liad a siekly 
apjxniranee: liia niaiie was seanty, liin moveaients slow. lie died 
the next year witbout leaving any progeny. So failed the lirst 
attempt at yivif\dng the strain of the biiams at Bielowitssa by iHTisshig 
tliem with animals originatiug in the Oaijrasnx 

This raptnre of the young C^iiicasian bi>4uii proves^ however^ how 
readily tlie aninial^ in spile of itis natural wildtic^* enn tw subdued 
on(l tameil. Expericnoe has alst> often irtioliniied this feet and 
rtwntly atteinpts have liec'n made in Russia to cixeis the ldthiiaiija]i 
bisons with doinestitT enttk* We have good reason tii w\mi on the 
success of this ex|n;‘ritiient^ n.H erodings between ilio Americaii btstm 
and (bimcstic cattle liuve been attendixl with g<Knl rri^rilts- Kxjieri- 
meiits of ibis klnil have a very git'ai interest.^ 

^ [ii a iMiper pabtSuIkdl In iSifiC {mv ^Mitiaite on p. a,^ll *M, ^lerienSp illrcetar 
Hi the niu^niiu at Matjaebum, hn* iolliH-ii'il pLll m- kanwa dnta the 

wlh| cattle <tt Eiiiini»ja\ cltini: tlie blblhij^rnphy, a suiiiainit*>" !>r tlic 

and <-enimeuiLuK opi ttie resiilix He ^^Pinluac*^ that tta* niiiae nurvvhst hna 
iKaij emitkP:-PPPii4|y a I ^Pill'll to ihe In tin* iipiphOe of tlie AExUHakiti ceamn’ 

the iwo isi^kevli*^ pjf aotiapili^ wre m.vii Jlvlipj^ tn«erln?r ta the forpKt^P piplnmlt 
la irrfS-l there wrk« kpapnvn to Ik* Jji tliu fon^wo? tpf ^taktnniwka a In^nl of *'to 
piPoxK lia, whlt li to 2 l Ipi to i la um. :itpij tn tt Hlaale feaiaEu 

lEi IdiSJ. IndlvIflipaJB llvwl In «iptJvltj' uyt to iPCiT. The iiarrK’hs must 

liiLve hlup-ki or \ory da tit, with a inw>' variety In t^dnail and a oio* Ipi 
(jertppanj-^ 

iM- ^^ahoulh-lP1l iif^s rii^) inliti? that 11 \h not nlivayi* eaf«y to EtnTeriiiiilah" 
the iKPac^ of tin* livii |jut that mt P-onfioahoi tpf with the livjaa: 
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THE FOUNDING OF CCH/INTES DV ATTA SEXDENS.* 


By Dr. JaKchh IIujikie (Pa&a)* 


A fttiicly the funpiii^-ciiltivatijij^ lurUs liehitif^ing ia the ^^niis Atfti 
k iiiidoul>L4HllT tHie Ilf tlie mwi tittt-Hetiro ^uhjegts ii-f bialoga% aitd 
affunli^ 0 nuuilier of liifshly iiiiemtin^'' pniileins t» IkieIi Kotilojdsjts^ 
hikI lustanisi.^, Fnmi lUe tinw of Mollers dusisieal iiives.tigiition*?^ 
pi'ifcviiig tike truth of Belt's tlieorii's, there hn.^ muflintd no fkirther 
doubt ihnr Uie spetnes nf this "x-tjns Aff/t tiiaiuLaut with iiiarvdoii?^ 
iinclef¥fiiiidin|y and s^kill pun' eultiires of Inal's {Roiih'^ 

anti incite ii|m>ii ihesc^ by iiiflnenees not yei iinder- 
the nf ihe so-i^llnl “ knlilrii]>i ^ striieturcs, fjeculiar 

hyphie swellings^ with whieh tjtey iheinselveij iind ilieir yonn<r. 
Alollur's inveHtlgiitiiiii^^ known so widely as to neia! iio sjkxda! refer¬ 
ents? liere^ lire oolicertietl excliiHivtdy with dofiiiite uiit roluiites of 
jiitinlK’rle^ worki'tH juid ill iiiiiny upsirtinmiii* but in n?s|>ecrt to the 
fonndiiig nf new roliinii^ lu^ has done tin iurtiLsligating- 
Tlie wjiy in vrliirh a new eoUiny.^ together with its ftifigus ganlen, 
is brought into existence lias ihcrt'fore rcfijahifsl to the j#resent thne 
a mystery, and aUhoiigli many vjilnid>le diseui^sioijs upon the true 
solution of the pi^jhlein liiive ]i[)pi^ared they Imeo fiiilei:! to presi^ni a 
Halisfnetorv answer to the iliflletilties. As early iis A. G. 

k- k- 

Siiiiijjolcj de ^Vj^evedo. an oljservarit Brtis^iliun anmteut^ publLsbeil 
some vahiuLile ohservationf^ nu the fniindiiig nf rcilonies nf J^/n 
^inrdfuit in Ids rather uiitrie+tw'nrtliy hnn^iuns oti Manlnioilnt 

(Sao Paulo, l8Si4). TliLs inrestigiitor ting tip a fetinile ten days 
after the uiating ]>eriod^ and discoveretl in the underground compart¬ 
ment two simill white jooimds, one consisting of 50 to (K) eggs^ the 
other cjf a filaineiitous —the young fungus garden—wliich* how'^ 
ever, LSmupoTo faik'^d to n-iiogtitMj as such* Three, and a half nionths 
after the nuptial ilight he dug ojicn a the gallery of exit to 
which bud lKH>n alreaily oj>eiuuL Within w^ere niitnlierless workers 
of thrc!e diffenuit sizes, alk Imwever* sniiuwyliat junaller thun thucse in 
estiiblisluKi eolonie^^. Th&^* weie engaged in leaf cutting and in eon- 

«Ttaiwktloa. hy pcrralRRlon, die KnEoalcai^lailuni^ Th'S Altii fwx- 

ULDif. YOU Hr, Jnte&b Ilulicr (ParuJ, la iVutralMatt, B<L XXV, iim, 

pp. OUl-eiiJ, Leli^lg, Verlflg von cjeorg Ttileaie. 

m 
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structsnfr II liir^ fungus giiixlc-ri ntioiit SO r. l\ in siise. i:?anii>oTo 
eiittmulLHl ih^ nuiiiWr of wfirki.-rs |o Ix^tween 150 ami ITO, with 
about 150 lurvxB and nymphs anil 50 f 

In 1S08 II. vfjii lIuTing iHintrilmlLHl soiue fiirtlior facts on this 
sulijfct.® Up fli*scrilips aci:'nnucly ilu* fcriilc ijUL*eii imt luiryiiig her¬ 
self in the gi^nniitb A iliiy or twn Inter he found thi.s iiiKt*rt in its 
ncistt but iihrhjiiij[^*4| in 4M;mdiiioiu aitnl several fiays jifterwiinls he dis- 
coverMl n inotnuL nl fixtiii lit^ In 00 near which wils w thiL muss of 
fiingiisof fi-oii] 1 to 2 liitii. hrciidth- without, however, any bolilrabi 
growing tipnii it. When the fungus Iw-d hiid ixsiclted n ilia meter of 
2 cm. tfie koldrabi apjx^mvd. iicoortling lo con Die ring, and one t^nhi 
ndton see the imtKs fiediog on Kmiii eggs eiulH!tlded in the 

fnugiiK giudeii and lying on its siirfaw larvae hud hidch^l out. but 
when the miiss was reinovcil liie fimgu.s wilted iind (lie larviv dteiL 
According to vou Ihmng^s i^stimate. twc> to tlimt months ehipsi? from 
the s-lsirl lo the a|ipeal once of the firnt workers, lie therefnn? rnii- 
chidty that the ht^^t portion of the hm^ling |irritHl iiiiist !k‘ one of some 
diHiculty. seeing that as yi-t no Icnvis fur I he [H^nniineiil growth of 
the fungus gjii'den huve ln'en hi ought into tlie nest. lint, ns W'ill hi^ 
shown fiiriher oiu the cultivntiort ot the gnrtien is providetl for, 
Ait!ordiiig l^^ my ohi^MW'atioiis. lieitOTi n^iTonlcch it is by means of 
ruptured eggs that tlie [iro|.wr oi"gmiie snijst rtitnm for the garden ih 
supplied, the soil rich in linmitH ulsti uLTurding nourish men t. 

Von IhiTiiigs most lm|[H>rmnt statement is that in some ulrohohe 
nniteniil he dLsr^iveied the fiiri Huit each fi-iiilc fcmiile Eiiit in enter¬ 
ing the nii^i ii-s in a i^nvity n\ llu- back of the mouth a soft pellet 
filwut OJt mill, ill ^ixe. consisting tif Hlatiients of ihe fungus^ 

mixed with parliclii?s of Idenclied Ictives and various 
chitin bristles. Ihupiestioiiably the (Hissibility of ii fiingU!^ ganlciii 
l>tdng ii^ahlishiKt by fertile females is rendered evident for the first 
lime by this ilisi:overy. 

[iL UiOt Professor (loeldi, by means of n lirood case rfsnstnJcted 
for the purpose^ wntrUed the fnimding of a cokmy by a femule Affti 
up tn tie* tine* of the fiinidng of the pupa: in fuct^ to the perioil of 
its rifaming ■' (iiietiimorpimsisj, hot he was disappt.nnted owing Ui 
tlicileath of the cokiiiy liefore ihe matnix^ iiisecss appc^arcd. However, 
ihe jKKwihilily of a fully isolateil female bringing into existence a 
colony was practically proven hv this oljewn^ntion. tn a commnidca- 
tioii on this siihjert to the Zoologinil Congress at Hern in I1 lK> 4 Pro^ 
fesst^r (toeldi dniw^s the rcnchision that on account of the jwcnlinrly 
giamilar chameter of the temjx>niry fungus gatHleji it is prulmble 
that hroken-ii]a eggs an* nswl as a stibstratiuii for the fiingns, 

^ Die Aiilaae Ke^ealea uad E^UiA^iirteii bi*K ir^'iracioi; Aa^vl- 

B»r, Bd. XXI, on- 
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If we now group the rrFult^a obtmned from lh«?se proviouely inen- 
Lioiied invcfiligalionH* we si?rurr Koiur muh coiK-ejititJii of whiii lias 
almidy U^'n done as that ciidaMik^d iii an tirtii:le by Pitifessor Fortd. 
rccvntl^’ piiblbhcfl in this jniiniiil.* Jt should l>e stateil, however: 
(1) Ho far no investigator has succte<ied in following tlir foriiuilioii 
of an A^^fi (xdrsiiy up to the lime uf appeaninre of {lie young workers* 
luueli Jess tin* t^slnbJishmojit at ii ix^nnanent fungus giirden* (2) "Vhe 
iiminiriTig of the fuiigns is fhcmght by iwo [lulhurs l+» Ik- aecomplishetl 
by lurun.H of riiplLiml but this is not yot established beyond 

(biiht, (8) I II vest i gut ion lias ntpl yet iwealed tlie sounv aiul inetbod 
of ferditig the la rim 

i hi dninisiiy 20 of the present year (lHOo), Professor (i^H^Jdi ln^guti 
ji new .stn'ivei of observations of u nnmlHT of feuniles of 
whirb liarl emlwfhleLl tbeinselves in railb inside of n brcefliiig Imix of 
bis roust met ioin Althongli at tlie outset I wiis associated wit!i bini 
in these oljsenations for the s|>ceifie inii|K>se of investigating the 
fungus^ I Wits later on intrustetl wdtli the entim iiivestigatiou^ Prn- 
f(wsor Goeldt b-ing absorUH.! in other work. During luy studies imd 
(ibporvationst continnetl in an unbroken series ibrnngh February, 
Mjiii h. ami ApriL I i^t^jM^atrdly ivi^ive^l aiii ami entXMinigrment fnun 
PrnfesKor Gmdtlh esjMTiaily in nuiiters iif iiiforniuEion rrbuing to 
litei-atnre Ijeariiig on this sijliject* In recognition of tbk I desin* to 
here exprr_s.s to biin iny heartiest thanks. 

The of olisrrvjilion?^, lK>giin .Ifmuary 20 wilb idxuit 12 fertile 

feinides, were further eiilargcij by two other series containing nuiU' 
b'cless iiiilivitluaK si'enred frvun lligiils ntx-urrijig on February 28 
anil .Maivb 12, u eircuiustance that reiukix-d possible investiguLioiLs 
h_v diversi' tiietiifRls of enltivation. On this point h Ls siinident to 
here stale that lH-!S)iles a large nmulx'i of enhim^ in the iToeldi iFreed* 
itig Hlk'il with earth, others wem plai ed in riystallizing diditw 
(to alfonl iibsen'atioii from abtsvT) and in Biiiall phii^tor l>oxes having 
glusH sides at front and haek (to alTord ob-^rvalion from the side) j 
and in acldilioii to thei^ a tiniuLwu'of nests in the o|xni giTsinicl. iiiurkc*] 
ni I he lime the feililr female eiidHxIded lierstdf^ were ojwned at the 
jjro[M*r lime iir^ indiratiul by a ronlrol eX|H^riiiient. Hn'se ubfiwva- 
tioiLs were sii fjir I'lvjwnefi with sum*^aas to residt not only in follow- 
iiig, wit bout LI l.ii'eakt several casEi of the foumling of new lolnnies 
from the tw'ginning to the time nf ap|auii'uiKN^ at the workers^ but also 
in stmie instances in olteierviiig tJie cromineimuiieiit of loiif-cutting 
ojKUtitioiLs and the txuislructions of ii jMnHiuinent fungus gaivleii. 
He|X"ateil uikI careful observations of the .Itia femalo and her 
dt'Si.en dll Jits yiebled also a nutiilier nf intert^siing faets ivhirb I kIiiiII 
ben* merely enunieinte, reserving for a inon^ elal>iiiratelv illustmted 

wiUiauif. LVutraUUalt^ lUL XXA * p. ITU ET, 
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IrvittiMi llio ^pci^itii' fiiiits of the stiidies tlie full details of the scpitfute 
of tjWrviiliun, iiiul the sisectfie liiyeolog^iciil re'sults ohtLiified. 

The in'niii] nteps in frjt]tiiliii|jf ii rtilony are most rettility observed 
hy ind<>«iug the feinnle Afffi ill ti gliLSS-e^ided t'ouipnrtnieiit kept siif- 
luleiitly liiiiujd liy iiieiins of dsiiii|ieued blotliii;? pii|>er. On the d:iy 
ffjilnviufT liie iiuptiHl Jhght the ant to have dlspirg^^l the 

siiiLill jadlvl of fungus threads upon llie ground, wliere it niay Int 
easily overlooked, lieing hanlly more than 0,5 mm. in diuiut-ter, fre- 
r|uentty yeUoivis^li or ulmo^^t bijick instead of wliile, and lliei^^foi'e 
lost sight Ilf [hiiifaig' lha i^llier maieriahv 1 have found tliiiit ns a rule 
a few eggs (In to 10) im* to Imi- 5ieeii ufter the third day, and the fiiiigiis 
pellet in foiiiul to Ik* siaidijig oitt delicate threads (hyplue) in all 
direction.H. (Fig. T.) (hi the wajiie or the ncxlr day the ant si*p- 
arates the fungus into two or tkiree small heiips. [ Fig, 8*) iliiriiig 
the next ten to twelve days tliere is iisunlty i\ daily increase of iiIhoU 
30 eggs, though this varies, in individual oases. At the same time 
the fEingns jaitehes inen-ast^ in nnndH^r ancl si35e. They have a diani- 
eler of 1 in *2 innn and elosely lesemhle siiiiiJi eofton seeds ct>vei'cd 
with ert^l thieads. At Mrst the uful fungus nnisses are s^eparate, 
liut after a time they am brought logelher, or, at any rate, part of llie 
eggs are |jhieed upon and la-tween tlie fungus patches. At the 
expiraEioii of 4‘ight to ten days (liesii^ patchi^ are so tinnieroiift tlmt 
they unite to form a roniitj nr elliptical shield-sbapi.^il growth with 
a clianielerof 3 euu; ami froiii lliij. lime on the eggs aiv to lie found on 
this growth* To linii^ it l)econies so ciiiripacted that with a little care 
the eutim phitter^slin|>ed ma.ss, together with the eggs upon ii. may 
1 k* raised frotn the groiiiid^ I he outer rim IxHUg nsualiy quite tliick* 

Somewhere aUjut fourteen to ^isu^on days^ after ihe female iff a 
has estahlishiKl her suhtermnean dwelling* the lirsl brvn! 0111 be 
clearly laH-n tying among the eggs wlijdi ijy this lime umduut to over 
I0<h The fungiiH gartlen h now from 1 ki Lo cm. in diameter. The 
luinibT of Ijirvse iticn-jLSL^^ daily and their rapid gl‘l■^wth is especially 
stribiiig, some uttaining wilhin a %veek a length of fully ii ninu A 
inoiith ur so after I he U^giiming of the impri^itiment tlie fii-st pnpie 
an* t<i la^ ^^^en. They vary in siKe* the smaller ladng hfi to 2 tnm.* 
the largcT '2.o in ^ niriu, or. m nine rases. 4 mm. At this time the 
fiingns gartleii has nttaiiied n diameter of nbint 2 cm. and lias 0 pv.f- 
("eptibly thickened rim. During its early development thei'e b luj 
tniee of kohlnibi formation observEiblc (cf. figs. 7-11 and iV). Xow. 
however* these lioilies nm he indistinctly seen mi ihe border of the 
fungus giirdeiu Kight djivs later, when there art" iiliout *10 puiJH*t 
tlu‘ older of thesi^ k^gin to take on 11 lirowii color, and a few days 
ufier this the iii^t young workei^ a|>jiear. They at once busy thein- 
tielv<^s with the can* of ihi‘ piqwe aiul the person of tlie qiieetu and 
iKgiii fet»iling on I he kuhliiiliL 
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It hi to Iiorc ihflt llifl fon?goin^ tsi-sc? of ilevelop- 

foent ill foi ty diiys is the most siim^ful one that ! havfi in my rewrcl 
of eiiitiireH- However, the nmlority of ojisc^ l>eloii^^iiij^ to the Inst 
Ilifrhl o[ fenmle ants, which on Maivh 12. are clftiiseil to this 

cntef^tiry. ^^oine of llies® were* topvther with their offspring'^ 
very slow in development»and some of the hrtMxk i^Hpiii^ed u of 

tw'o montli^ aiul Ihiee dayis before the first workings diit apfieared and 
lieenTiie active* 

ill a griieinl way, are tln^ facrU ohserveil in n prelmiinnry 
stiifly of tlie founding of a new enlon}" hy a Vfrfcn.v* But theit' are 
11 iiiiinkn' of questions, answers to whir Ik arc imperative for the hi- 
ologist^ aiul llie solving of ivhirh lieeoines iHissjhle only by veri' tTitirnl 
ubserviUioii. Tliesi> probieiiis are the fertilidiig of the fiingns garden 
ami t!ie iinnrishinent of the mother niU and her yoitng brcKKU 

'rho ijiiestion of eliief tiioinent is this* ineiins an' onqiloyeil 

by the qiti'i^ii ant lo idimulate and maintain the of the fungus 

finMight hy her in llie ravity at the bni:k of the month ; I'lir this 
organic souixhL* iif supply neetbi to developed in tlie sliortt^t pos¬ 
sible time, and it is eviflertliy out of ihe question to snpja>se that n 
|>tdlet of fiingns lifirtlly O.a mm. in diameter can 1 k> made to grow iiiio 
El fungiis garEleu <>f more than 2 em. in tliameter ami liear its frnitagti 
of koklriibi willioiit some sp-eial iiieaus of nourishing. A luievo- 
scopk-id ij!^ainiiuitioiL of a yoinig fniigiis garden I'eveals ii meager suh- 
slmtEini of plant tniiterlal reeognizalile as fragment of pliiiil iqd- 
iliTiiiis. vaseiilar lula^, ixirretled starch grains, iiml crystuls of oxalate 
of lime* Hut lliesi' suhstances are to Ih> found in like proportion tii 
the origthnl fniigus pellet, and it is evident they tvei^ tnins|>ortcd 
with it friiiii the iiukther iidony. In nddittoii lo these materials iheti^ 
are stw'in seen tn |je imsong the fimgiis masses torn fragments jihnted 
lieiv and tlien^ iitid stitnraled with n yellowish liquid, and even w ithont 
the aid of [| lens yellow Eireas and yellow or l>ix)wn dTOjis an' cUs<njkv- 
oralde. Tliesi- droin? im> the key to the pn?.Kle as to llie teuhIq tif 
nonrisliing the young fungus giii'den/ Then^ is no donht jis U} the 
fact of this nianni'ing of the fuiigiiis by the ant with liquid exci%3ta. 
The further enitivation of the garden eotisisls iii licking the tJireails 
Ihypha^). a pnai^ss that hariliy leiuls to proinate growth, but nithei* 
serves to nmtrol uml guide it in n'rlain directions. The o[H*niiiou is 
iilso jin agtveikble one for the niit* as rcrtain Iransparerit drops arn 
exudcf! from llie fongns wiiitrli she ronsiitiii^. The development tif 
tlii‘ new fungus pmle]] is then^for^' seen to i-sseutinlly a matter of 
its enrich 11 lent by means of ext-feta, and the grain]hir or lleckc^1 
iipiH'arainTi! of the fungus, as well as the constant increase in the linm- 

flTtie imitKir nt tldw {M^Jat eaterH into a iletalleil ami imn^rvi'^t ik'^iTlptEeri of 
nifniyr]ii|{ ttie ftiEiiniii t>«ls by tlie feiiiak'! t/fa Uy the nw- tjt excreta cpf her own 
tKKlj^ A It tern I translation of tlibt iais^ais:e \n liere oniitlcNl — ^Traiulatew 
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IhT of tlip [> 3 (€‘hes> nr^i- rleiirly rsplmificilili' hy Lliis piwi^ of mrtnur- 
Tlic^ Tim+ of <Tijshe«l iis li |[i:uiiii>j' hsiii nevpr Imni 

detect eel liv me in nny mmroscojiic f^xtiriiinzitioii of (he fiingu-? 
nor swn by direct olm^rviHion. nltlinugh in an ineJirect seii^ il is 
evident that the ina3" lx* looked n|xm ns u ^johi^y of uiiricKinent, 
Art^urdin^ to my oliservuiiejiis the nuuiurinf^ of llie fiinpis lio^iiiH 
very shortly iiflrr Mie f 1-0111 the men her eoloity^ niid it eoiitimie^i 

until the estal dish men t of the ^irden is eumpleRnL 

If mi aHivo AUa female is vvaleiaed fur sevenil sneressivo hours 
it is Seen (hat her work iw methodii'nlly lUTangetl. Tlie insi>e*’titJiL 
of (lie apartments and ihe elennsin^ and leveling of the [kH^r ivquire 
(XUUiHtnitively littJe time after the uiitiiil work is doiie^ bill iir^* never- 
Rhele>is attended to iil stated ilitervats. Then ruiui^ the eaiX' of iliL^ 
fimgnis gardens, ti task reipiirlng more time, followed by 11 third and 
supremely im|>raTtint duty, the eiiin nf tlic young brixjd, Eggi 
and larvar i\xpjiro to Ix^ diligently licked, idtiCi^d in clusters* or spread 
out stipjimti^ly, put iii with the fniigns or st^jjitruted from it* 

and later oil lai<] in the liollow center of the fungus garden, or ef^r- 
111 i n ii^dividuLds of the brood removed from it. By the use of a 
plaster iaix or a f oxddi nesting eiiso, egg tiiying and the ]>nK:ess of 
iiiuiinring can Ixith In- n.-adily i^ll^ervetl hy means of o liiilu] leits, i>r 
pliotographs Clin Jk* taken (see Kgs. IS iind IS^). The ant raisins itself 
upon the middlf^ and himl liml>s and recehYs (.lie egg Ui its mtinili- 
Ide-s. After 11 Jenglliy examtinitioi] with its ftx.dei's the i*gg is jdiiced 
with the fsthei's in the center of the fungus garden. This jjroceihii-o 
is not always fnllowcil. liy very earcfnl oiis<.-rintion, mid csihholiIIv 
when the aiiL ran lie watched in profile, so iJniL Ehe inr>[iuns of Elio 
inoiith parts are plainly olist^rvable, it is possible to discover that tliu 
egg, after I ad tig carefully tasted, is not acttially dcjaisiteil, but taken 
up again, tasted anew, and then sEiddenly disLiji[x^ars in the umtitln 
The mandibles art} not, however, hronght into actum, biiL the mil 
I'vmaius for some S 4 M:oiiils |xTfefTly inotiunless, the \ie:ul held ahuviy 
the fungus garden* the feelers moving lightly, indicating n state of 
aatisfaclion. The mandibles and tongue now move rapidly. and the 
front feet are lirawn through the moiLth parts in n ixculiar w iiy. It 
j-« e^Hdenl Eliat Ihis [Hj^ruid of jioise and aclivrty tiiditMit.es thni tVic niit 
Is tieVfHiring or sucking the cfuitents of the egg^ which is jiressi‘d 
iMjtweeii its mmnh parts. LT^vnally it is not iniimHliiitely eaten, btit 
ijiiite a periml of tasting iind iin afipareiit state of imlecisinn cm tln.^ 
part of the mil sc.xMns tci take place, ituch more infrcfjiienlly th*>SR 
eggs are eaLen whicdi have la^cn ac.'tiially cIcposElcn)—at least this 
the (Mist* iiiider iiortnal circimi^itiiiuM.'s, when* for example* the fnngu?? 
garden is already deveIo|XKL If* however* this source of supply ii 
lacking, the l>efore-iueuli<nuxl ixxairri*nce is more cotutiioh. and a 
gi adnal decrease in the nuiuber of eggs already JeJJO^nted can then 
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eusily sch<il It nmy lie saiit! that tin* ilevoiiriiij; of cg(p ia n very 
corttmciii oeciirrenc*'. I hiive seuii it tsko jiluw ns often os six iIiiich 
in two liourri—in fiieu ns oflen four liiui's in n single liour—nnti 
have iKitici'tl it in the tsse of nil the ft'inales thnl hiiv^e been 

under tny oliservolions. Ai't'onling tu niy invest igat inns, il may lie 
statcrl Ihal ilnring the early bri'iHling i«‘riot1 an Atf^i fi'inule vvitl. on 
the aveiiige. lay nol less (han ti eggs every hour—11 ml is, iipprosi- 
inately nO eggs a day. lint ns has already lieeii staled, during the 
first tell or twelve days the nnint»r of eggs increases only aUiut 10 

dully, so that for lUich ,'i eggs laid *1 must he eaten. If llie total 

uf till' egsrs for I he jM^riod (jf Lirood development is e,stimated tip to 
the tijiie of the apiiearanw! of tlie Jlrst working ants—let ns say a 
miniiiitJin of forty days—we get u total of i.tKK) eggs, whereas the 
entire brexal al this time, iiieltiding itnhaU'hed eggs, hirva-. and 
Iiymphs. W’ill not excvHL-d Wo therefoit; Iviid a pruiHirlion of P 

ilovonjvf! Lo Witry hi id. 

The unfiiVi>r:ihlp pnipi^riieii doubtto Iwr 

ttltnbiULHl to the fui^t tbiit lUe; Ini ve^ n^uiml from thi* U-giiming 
to luj hd wUb the The fe^^lin^ of Iju'Vhj is n ?^mewhiii 

nion' diflknilL U} tlioii tlou of the fmigos-g^rden, 

file biviii^* or tlie ifevniiriis^^ t>f the on ilie pftrt of ihe 

femiiU\ iHirm.se it iHily nirely ifcupjx^ii? tliitt the hirviv an? iti u ptitil- 

lion ti? U‘ iieeitrEiti''ly uliKiM'i'ed; liitt tm oet^j*ioiis I liavo lunni 

ftointmte e]]OUj.di tti Imve thli^ pr<.n.t^Um% iio\n to end, 

nnfir-r by men ns i>f u hand lens WHien tlie luis U'eii 

lidfl. Uie iiiodiei-2mt tesLs it for :^ome .-^^ttinds hy a of uvsliiig^ 

anil tlieii turns to inie uf the larvo\ whicli t^be with lier 

iiiiteiinui^ until U lo move nnindildes. J'his is then thrnst 

k'tweeii its moiitli piirts with eoii?^i deni hie forw. 'riu^ cuiitiiuie tii 
work hm:k and forth npoji the wiiieh eillier smnds |wri>ti:ndicuhir 
to the Itirva* or. iis is mon^- fmpieiil. lies idon^ Us rent nil side, in 
the hitler the mu(hi?r-uiU often presst^ tlie with her foot 
against tlu^ hirva- i f it is siiJl very yfiim|r. the is generally afler 
a time taken tiwiiy uitd >£iven to nmalu r hirvau A giMiiUsiiyjt'd larva 
is. liuwever, eapable of devonrin^ an in friini llii'et^ lo five min¬ 
utes. !4t> that nothing but the leatlivry skin reinains, whieh later 
removed by the mot her-ant. .\f any riiU% 1 lutve clem !y oS>H?rved 
lliut 3i larva whose moiilh parts were in \‘‘t^oroii.s net ion iifwii an 
eiii|>ty e^^-skiiii I nol this resiilue liekHl tiwiiy hy Lite iiuaher-insecU 
arnJ that Hien ihe moveinents of the himt eeii^je<L iL is no doubt, 
doe to I he nipitlUy wiih wdiieli the larva' deviMir the ilxxii one 
so Very ran?ly I'tunes u|ihui lUeisi in the aeHnil prcM't'Si^ of eating them, 
blit I have clenrly i^stahlished the filet ttnU feevliii^ of hirvie with 
e^rgs h a very" frequent opcnrnMice. Idnis^ for exam pic, T hnve tiuled 
in a fnreniMm tlie provt^ss of ej^^ luying lo take [daet; four tiiues and 
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Hit! fecdinjT of larw with eggs nn equal Tiiimbtr, heiiI iti m after¬ 
noon during two hours eight rases of egg Iriyiiig and four of feetliixg 
ihesy to larva-v I citii of the opinkai that up to Hie time nf the 
apiit^jii-Lint^ of the workers eggs form tlse exclusive food of hnlU the 
mother-ant ant! her l>rctoiL 1 have never tleleete<] a cose of the 
A^^ii female supplying the Inrva': with eiilier ihe niVijeHiil threads 
or the kohli'vljJ of the finigus Fiirtlierinoit!, Jti opposi¬ 

tion to Van Ihering's oliser vat ions, I Inive never seem the niottier-ant 
tieiM'lf fwling upon the koldraVa. Tln^ i^tmetiirc^s appear on the 
fiiiigus-gurden after alHint. a month, hut I have bt^en iinpresseil with 
Llie iTiditferenci.^ toward tlieiij tiiiifonriLy kiisplayed by the feiuale. 
[ii onler to lest, this, I have several times supplied a inotlier-aiit which 
Imd \mi her snpplv of ftingns with a iK>iiiim thickly with 

Icohlrahi foni nit ions;* This she has njiplied to the pnrpos4> of eutti- 
VIItion w'Jthoiit showing any interest in the kohlnihi. The latter 
mnainenl Lint ou died for a week or more iiud wore 1 in ally hidden 
undfir u gi'owtli of myeelial ihi^nids. '['he iiiehI itonidtJsive proof 
that the fungus plays no appmdable part a ftx^fl supply iJuring 
du! tmriier portioti rtf the lin^eding (leriml aiul up to the lime of llic 
appnaiiim.T -of the workern is tin: fact that the feiiniile utile 

tn misi’ her hnnal in the alisenci* iif tliifx fungus, althougli in diiniti- 
islied imailiers. I havt% irnlmK never seim such an ixxuirronee ntuler 
luitiiral ruiidttiups and only mice under the iirtiticial I'Ldliirc romli- 
tions, A rnigraling female which left the nest on tlie ftith nf March 
Fiatl OIL the ITtli nf lltirch Ix^n nnai>le to secure any luya^lial grnwih 
wilh her Tnm5iptirlfNl fungus peth^t, wliich iiTiiaiued blackish in 
it>lor* On the IMh of .Marirh the ferriiile seciiretl from nuotlier ant 
II plcf^e of fungus from a fLingus-gardcn. It. was imiucdintcly cul¬ 
tivated, begun to gi\iw, but early in April proved u fiillure. From 
that time on tlic work was carrh^I im wiilmut any fungus, Tlic 
mindan- nf hirvie and pup^e wtTC fewer than in nthci' culonies of 
equal iigi\ but on the iiiith i>f A|>ril iheii^ w^ere two wuirkcrs tif iLverage 
hiKe, ami on April M mwcu vigorous wixrkeiv. The devouring of 
:ggs hy isfjihited female aiiLs Is tiiLide evidenl in iin indirect ivai^^ by 
the dii^i!|ieiirance uf eggs almidy laid, ulLhuiigh the proce.iiS bus 
never Itei-n oWiwvd by me. In regnnl to the feeding of the lirfiml 
by a sulitarji^ mutenml ant, Janet and Foi^h ns I uiulerstjiiicl il, have 
advonwl the o(uiikit] tlant the liirvjc are finl with n iiiitritive liquid 
ilerivial from eggs devoured by her a ml wdiich slie seereli.'s in ilic 
commuiia] stomach ijoUn), In i*eS]XHq to at Icii-L thi^i is not 

the ea?€^ The eggs art' lien^ diiwtly fed to llte larva^ Furupurntive 
investigations iiui>t detennine whether or nol this mcHind cd ftaNling 
takes phio" with other arils* It is at least rif^tewnrthv that in the 
of Aiffj the lana? are not later ou fed by the wtu-kers with their 
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^^iomncU miiimts. but ilirp'ctly willi tho kohlraibi p:ro\vilx cif tlit* 
fungus 

A new periftil nf existence for the coluny liegins with the ftppeur- 
nnt'c <vf I he til's! workers. On the otic hiiiiii^ new necessities aris*^, as 
the you tig wcarkers bring a ilcehledly goinl npiietite si lung with them* 
On the oiliei- liiiral, no inconsidemble help bi atTordeil tn the mother 
lint in tlie care uf the fungus ganlcn iind the bnaaL tlu*se workers 
ilis^ahiyiug from l!ie first momcTit of tlieir exisleiH’e ii jHirpujre to Ise 
tine to their neuie. Tlie mariifohi Ititeiligiuicn nut I ilextiTily of tVie 
Afia fetiiuJe is by no means dis]>ensiHl witlj ut once, |iarlieulurly as 
the workers hatch on! gnnhinlly- After tlie apt^^anmire of lUe fiist 
set of workers* wliieh almost unifoniily are of u very small variety^ 
measuring only 2 mm, iti lengtli, their tnmilier ineivaseji daily hy 
from 2 to 4, ?:>oon after tbis (in rnro cftses on tlie very firsl day) 
there appears aiiuther vuriely with a iHidy length (if 2 mm. The 
duty of cleansing, smoothing, and putiitig into physica] cnTuIition 
these lir^t wiirkiU^ falls miLiirally ii^am the queen. But afti^r iliesi' 
have ^.■oIne U|kjii the fiehl of action they take n[t the future mru of 
the tiietaiiuir|iliosed pupie up tu ihe time of their ixmiing tint into 
the adult sUite, wheivn-s t!ie queen sbiires in thi^sc* aetivitits iiuite 
iiifitHpiently, The care of the fiiiigiis-garden is from tliis titiie on 
airenikH:l to niutunlly by the motlier mul the workers. The former 
continnoi to mnnure tlie garden in tln^ lisiihI nnmuer. The young 
workers aJsn slmrv iii this work, depositing ihe (^K^!r^?l^| in the form 
of uiiuute yelhiw'ish dru])^^. It droll to note witlt wlial sf'nxpiihiiis 
ciiixs they schn't the [lesir^al places for this enridiitig^ and how lln* 
mother iint ajiiiroarhetf iiml ilisplays an interest in the o^H-r^itjuin 
insjaaliiig the phice:^ and sissislhig to prepan^ them. In additioi], 
the yoiitig wnrkers take ti]» the lii,sk of trQiispKirting little luasst^ of 
the fungus mycelinm to the fii^^hly iimnurcd areas, so that the ehv 
vated liorder of lla^ garden ap|jcar^ huill up here and I hen; with 
minute mounds, ihi iiaamut of this united aenvity on the part 
of queen and workers in enriching the ftingus-pirden, its dinien.sioTis 
iiK^rease considerubly, rarely, however* going la^yotid I'm, la^foiv 
the process of leaf cutting hi-giiLs. The hirvte, the uiimla-r of which 
rapidly inen-asc^, trtill fed with t^ggs. It is of iiUen^t tii iJ>- 
scr\e how iu this tnsk the ivorkers gradually relieve tlie iiiother-imt 
of the hirgrr tiliiire, h often hap|ieus that the mather-ani ydsices 
ail egg ill the regnhir way iigaiust the Tuanirilde? of the Inrvii, but 
it is frcruienily seen lliai it is not sutSsfactorily arrringtHl or is simply 
^ipptisitcd in thi^ iiost: in ihc hitler i^ase the w-orkers pick it up and 
give il to the hirva* The workers also sti'okc the larvie with their 
iiutenme in the same mminer as the mother-imt, Si;i as to muse them 
to move their iimiidibU's when the egg is given to them, I Imve 
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^i?Tieraliy I won fsl>lo hi ohsorvo the same Iwing givon tn so^'eral 
lurva> by llie ^vorkoi-s. who slowly fiqiioczo it with tln^ir nujiiili piiots. 
The fcxifl of tlio woi kers at- this periiKl oonsbts of kohlriihi. This 
hflif lioon di?\'olojsoii for iinino tiiiio eiiiiJ is soon in hirp^^ qininiltios 
ulon^ the margin of die fiingns-giu-dptu As a rule tlio littlo workers 
aro ijii-]i]iiiiiio of etinstiming an oiitirt* kolilttibi^ lint inoroly nihble 
tjpnii it where it grtiwr-, lit-king up tho erystLil cloar ditips (hni o<i/o 
out of its inUTinr. OfteiiH, howevei-j these Iwslies are onl from the 
fungus litnl tlion Llevnured hy two tir three workers or ore pjisst^d on 
fnmi Olio to ikhotlier of ihenu It is not at nil improhihle that iu feed¬ 
ing the larvfit^ rlie workoi^i thoiiisc4vTs imnisiqiuLlly crtinsunie some of 
the liquid tTOUenrs of llie fhu'e at leiisL 1 tlelertod a wfirker 

trying to si|UiW!5e out the eoiitetits <if an egg between the inaiulibles 
and nia^ctllii^; kIli- wns* liowevern, prt^ vented by a not I ini' worker- In 
iX'gard to the iioiirisliinent of the qneeii^ I am eoiiipelkHl to ail ink 
that 1 um SiUiu-wJnit in the dark, for after the apjiearijnee of the 
young workfU'S f hai>^ nlnserviMl only a soliinry east.*, and that a 
riilher doubtful one^ nf the (pieen deroiiriiig an egg+ IVlienever I 
have seen nii egg laid I have noliced itiul it was either de|>nsiti.sl in 
the ni'st itv given to tlie htrvie+ 'I'Ili? <jtieeii doeii: not fwi! iijmui 
kohlrabi at this ywriod any mom than jimvicnisly. I have* however, 
obsenTMt the proeess of a worker approiu-hing The queeiu spreading 
its maiiiLililes and nlfering its tongnen Avhieh is tEinii hrkial by the 
queen. At tii-st I Ixdieved lids to b? a enw? of the feeding of 
workei's liy I lie queen ^ but ina^iinueli as the workers fetsi ujKin kohl- 
ralii mivlt a {;:on{!lmiinn is ratiier improhahle^ and I he nnire pluusilile 
explaiiittion st-ems lo be that the worker is in this way olTering 
some noiirishing liquid to the queen, thi rids |Kiint fiirlher inve.sti- 
gulinn is for a safe rmichision. 

The workers^ wlddu ns pi-eviousiy remarked, me of two sizes at 
the lieginning, do iioT display tiny dothiite disiinelioii in Tlieir iaiiors, 
(hi cerlidii days Ihe^' are to fie seen nlmnsi enlimly eoneerncHl with 
the fungus garden, only rarely one or anotliei' of tliesi' moving a 
few steps away. At the cxjnration of a week i first iiotict'd n i^olb 
tar%' Wiirker making e.vesivji.tioii‘i in the earth, withtmt my Udtig at 
all certain that it was in any wiiy eoiim^rti^l with the prepnration of 
an exit. tsuLnel* Alxnit llie same time there began to ap^x-ar work¬ 
ers with ijiassive heads 4 to o mm. lung. In one of my eoltiire^T 
nitie days after tlie appranin^'e of the first workers, and when them 
w'umidiout Hri of tin's!!:, I uoiiant kir the first lime the young woi-kers 
Very busy in mining o|nu:]|Lions, two tinmels cm ofiposite ,sidw ulMiitt 
2 tiim. wide ladng oxeaviilv<L anrl even the smallest of the workers 
liharing in the ojM-nitiom In the ense of uiiother ridony of mine I 
dLseovered on the 2d of ^liiy,^ ten days iifter the apixratance of iho 
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first W 4 >rk«r, ('fliiiiuenccmeat uf [in exit tuniii*!, the iih>iii1i of whiirli 
was HijrrimnflHl witli o rjiiite hi^rh t^niter. (Fi^^ IMlh still 

itiiDthei* coluny, foiindcnl liki* the former on*' on llarfili ]% die siime 
rntiHitioiis were no led May o. In Ixilli of thesi; mses |nit'es weiis 
eut from leaves, tlmi had 1>een ;dup[>lied and were carried lIowu 
into the nesL 

Here we pass fnmi the triiiisitional period into tho definite 
of the cfjnslnietinii of ilie fiLii|^is i^arden* I had noi. up to this tlme^ 
actiiiiUy any eases uf exit timneb under nariinii eondil EtniiF; the 
hefore-meii tinned experinnuits iiiiikiii;f it evhlent that seven weeks 
after the fonmliii^' iif thi‘ cotony ils yoiin|^ wnrki'i^ an*: in eoiiditioii 
to ojKUi up wiitieetiuii w llh die outer Avorld and to lake Up tlie task of 
leaf enttin^- 

For ihe |nir|aisi^ of accnnvleh' studying' I lie definhe perienj of 
fungus ganleii lironstriietioiK a r[iii>en ant and tldity young wqrkeis, 
together with a ti ansitioiiid fungus gardeiu were phic'i^sl hi u gliuiS 
tiise witlioiil any soil, and a njse leaf wag tlien inirodnctsl. The tliite 
was April :t(>. riirw iioiirs after this I found the leaf cut up 
aiifl the minute, irregidiir fnigiiients worked togr^Uer into spnall 
riiHsses and plariMl al various ihuiUs around the lH>rdt*r of the fiiugns 
garden. During the afternwii of the same day scraps of the ftiugiu? 
iny«:DeliuTJi selecteii from oilier places, pmrticidnrlt'' fn:iTii die underside 
of tile fungus ganlern were ]>hniteLl im these leaf fragtneiits^ During 
Hiict^-viliiig day&i, dic' ciiVHiiiifi'ri'ikt? of Elie giirtlen wjis visihly raisi^l 
by II avails of I'epcateil acid it ions of new leaf fragiuanis^ and parlicleii 
of luywdiiim [danied upon them, m that the young brood miiie to la^ 
after a whtlis in a sort ot rtaim. which Inter iMiiy -D had In-eii almost 
wimpletely nwjfed over. Alongside of this tlie lirsE fuiindations of 
adjoining a]aiJ tnietits weiv coiislriietCH:], one of which s<*rvefi the j)iir- 
pos4‘ of a storeitjom for the more or les^ enmplelclj chopped up and 
lutenvoveil lejif particles. During the [)rowvS of leaf cutting, jH>r- 
forTiiecb as would Ix^ ex|X^teiL onlt-^ by die largiT individinds, and 
the building up of ihc definite fungus gardon, in whieii die smallest 
Wiirkers ^ 1 ^ 11 % the process uf manuring seems to be nu longer carricsj 
ou—at Itnisl I have not been able lo olifcwrve it* The ipieen uppoars 
lit look with very lilde fiivor ujion this new method of fungus culture* 
Often sio ridings iuimovabte, and ns if sulking, she turns si i lew ays to 
the giirJcii and goes to it only for The purpose* of inspecting tJie work, 
liaslily licking ihi' fungus, laying her eggs, or fixaliug the hirvii^ w ith 
tliem. auit even in these rmittei's the workers fri'ipu*iiLly replat*!* her, 
-snatching ihe eggs from her mandibles and even taking them frojii 
the nlxlomcu* Tlieits now Facta iu for the queen a |x>rifxi of gradual 
retrugi'ea^tion* wdiich tenninate5 Iinally in debasitig this i>itinsiakiiig 
and Hidusti'ious mother into a mere egg-laying machine* "J1ie domi- 
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iisint in tJji>i gruduitl rtitis niuiJiLy lin.^ ovorsibuTidiinco 
of ^’orkt'Fs. tbo fiilivhiis of wliich periJf'tiiiilly liuiiijx'ir llifl iiiieeii. 
It 1!? |miily tine jiLho tij ibe rAjiid ilevdupnunjl of tlie fungus giinlen 
whidi prpciludes the mf ils uhlI hi^i|H:'i:tion lining iuctui- 

]>li.HluMl by ihe iiiother nut. App^renlly, ulso, iha tU 3 w mtHle of 
fujEiruK i'lilturf is uncongenial to ihe ipiiTiu aiiid as n ronsc^ueocc slio 
gives up licr share in thU work* The ir^ire of tlie motatiiorplias<?i:l 
piipEi* is, us we liave jilrt^asly sihou sIk? Mrsl n^jKinsibility tliEit the C[Ui?eu 
relim|uj.slies iiitij the hiiiuis of liie workers. In tln^ uniLter of tenclinfr 
the hir^'io ihiriiig the Imiisitioiifti periuEb I lie iluty is nurroweil down 
Ui siiiijily MU|jjilyiug them witli eggs, and as already noted* is 
inojv siiid iiiuie delegated to the workeis;* In ia>iisefpiein‘e of this 
sleiul 3 " enlargeiueiU of the fTnigus garden I he Icirvie tsiiid tlie eggs as 
well) are griiduallY rensoverl from the dnnitiiii of tlie mother anl. It 
Is iml surprisuig I hat at liiMt the larvae 4-^>ntinue to Iw fetl with eggs, 
sjiiee at this |a^riod the f|iiantity of kohlrahi siindU lining l>ai^Iy 
sti file lent for the ad nil workj:rs, Ncverthelest!* ] oms! uo(itx?f| u siiuiU 
worker ntreringa Indbeaten kuldriib] lo a larva, and finalh' nnnnldiig 
it up in a very pruetiml way in frunl of it-S iiioutin In this way a 
l»egiiiiiiiig is doiihlleSri iiiude ill I he fmther ffcaaliijg of the larvie with 
krddnibi* whieh eoiiu':^ tu In* a general tiling as smm as the lu^^essary 
supply Ls <iihtaiiinhh^ The timi^ at whieh the fet'^ling uf the i[neen 
witii kohlrabi U-gins is £it pn^^ent tindeileriidned,. a prijci^ss sei*n by 
Ih [iife.-.su‘ <TtHddi itml ivi>*'aUHlly by me as welh in tlie of ohl 
eolonies* In nlt proliiiliilUy the woi'kers ndopl this sciurce of supply 
its soon as kohlrttljj is ph*ntifu] eiionglk If my theory i’t*gsirding the 
ftieEling Ejf the qn€*en by the WE^rkers sluring tlie fninsltioiial jjeriod 
jjruves to be the eurrccL one. this [xn-iud would then lx> the iiiiiniui 
time of changing fimi the original egg diet to u vegetable diet upon 
kohlnibi. 

AlthiMEgh it Ifei-omes eviilenl from what !irs lieen pitwiously here 
i>*c.*ordiHh thill ill iln‘ mse uf tJie ronndatioii uf a new 

t^ilujiy is [Htssilde hy ine^ris of an isulated fertile female and often 
doubtk-ss takes place in mitnns ibis ^kN^^ nut in any sense excliide ihe 
pEfcSsibilily of such u colcFn3* lieing foiiticleil by adoptioin A iiiiinbcr 
uf Illy investigaLiuiis fx'uring un This point hiive bet*n fiillj* 
h’or exiim{de, fiff- :Jti n?pn*seius n ixihin_v i‘esiilting by iniujnion of a 
qiiwn Ein the part of workore fi-oiii an old neJ:^t, dlie fertile fetnak% 
heiii in ra|jTii ity for a month. mn\ taken dui’lng tlio breeding pt*rioih 
was iairried away by the workers to a srnblermiiean nest. At first 
sJie soiigliL to sjjflro in tlie care of the fungus gainlen ami the young 
Iiruoil.bul was |in*i^‘nliMl from <loingsn to im_v cowsiilerabh* extent, by 
the HWurm of workers, and aL length seemed more iiiid luore To sink 
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jjito a iTOJulitian of brooding, and slMindoTud at la^t even the attention 
to her own ogg^ 

Snmmarff .—The mo^ Jiiiportnnt poinU of the foregoing investiga- 
tiorus may lie sum man Jml as follows: 

Firnt. The frilile female of Atfn Hcjrdt^nn has tiie ^faparity, without 
anj" outside aid or supply of tauirisdimeitt, to fotmd a inilotiy in aft 
umlergriiimd eavity excavated by herself- 

iSecoticL The length of time for the development- of this colony up 
to die liral ap;iearatui> of t he workers, com prises, nmler favonible 
ciix^uzustitnces, in the rkinitj of Para, n period of forty ikys, Tlie 
first larva- a|>[ieiir after foiirteiut dux’s, the first pu[iie at tlie end of a 
nioiith- After the arrival of the Jirst workers at least a week elapses, 
and in uaiutx* jjerhaps a longer jjertod |transitional jieriod) liefore 
any i^anmunirulioii with tlie outer world k made and the work of 
leaf rutting begins. 

Thinl. The fungus is at the outset manured witli excreta fi^un the 
uiothiu- ant, and during the tnitisiiional [x'riod from the young 
workers also. 

Fourth. The uiotlicr ant is at first uourLshefl with her own 
only an ineoneiideruble [jeiicentage uf ivhidi are reservetl for the 
protx^s of hatching. Furthennoix*, although she licks the growing 
fungus, shi? never feeds ii|ioii it After the lim workers make their 
appearance the uiotlier uni k jirohably fwl with the fiingris* 

FiftJi- TJie larva^ are iit hrsi fisl with eggs^ by the motlier an I, and 
ilnriiig thi* tranKitiomil i?eriud by ihe young workers. 

Sixtli, The young xviirkers from Ihe very start feed uiKJti kohlmhi. 

Para, J/rfy 4j 


1 . 

Fiii* 1.—EiHrmitf? oiwninjc to *5iibtprrrtt|ii?im in?nt of fii>jiiit1e nnL 
of ehrtti nnianf!e4] nbout tbp # nnL ftlze. 

Fid. 2.—Yortiwil wfllou throng sniblertutiL'Uii upirt* after 11 Xiit 

Fid. !k—In n GonMI bref?iJlns; case; \i% old. XnL alRe. 

Flo. 4.—WTtfijii lUnmgh beHtl of Attn f*^in|y. soon iiftor Imvhiij 
jmrt-ntsl iKSit; miPlitU pellet lu Itn «iioc-1h| cai-lty, MngtilU*^ 

about D Ljme&t liinpiiTiiinutlu. 

Fifl. R.—55nn>c b.^ flir^ 4; nKiiitb [uirt» pxIcekSi^ to eUioi^- inii^'lmniHm for ex- 
tielllnit fnnmni jielbM. 

Ficiv d—Mj’iS'Uutn <if t«^u|iomr>' fnnjcus* sufdt'Uu Mct^piiliiMl obout 150 ttluffS. 

Fill. luid riin^tJij imlL'b 2 flnyri aftor tlio nuiitlHl dl^liL 

& HuKiv^ 

Fjim S.—Kuin^ U iLs^ii nitor iiU|kllnl llli^kL 
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Fid. 0.—SfitMdi* T dn^H JititiUuJ lIlcliU itjaijnlflod G tifnca. 

Fjo. 10.—Fiiii^riw j£ttnk*u 10 JJiyi* oM: d, fjxtfiUD ditip. Sluindfleil fi 
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QUATKBNAKY hitman RKMAINS TN CKXrUAT. KITHOPK. 


Hy HirtiUE^ i>nE 3 iyi io.>* 


l?fTinrtHr™uN, 

Tn ordi'r that the gn»nt prnhloni of fjiioternar)’ mcm in eentrnl 
Eiin^iif! niiiy lit* whh ucitiurniiy niitl ruUabli^ \n^ 

raidiesh it iff iiiiiispetisahli? tfi Uy i-stabliHliinf^ ;i li.^t of wt^lb 

authenticated qnatemaTy nnthrcqjologicfil and ^itqiarsiti* 

fjniii it nil fiiulis the age of whidi is not sett led, A record of thi-^ 
fmtiire C4tn Iw ttccoinplislied only liy [JEitient nnd mot hod ic fli^oriminu* 
litMi Im.soiI on ii paiii^itakliig study of the localities* tlio objt'cts nn^nv* 
eroJ, ant] the publicstioris relating to ancient man. M”ith the aim of 
pnnitieiiig such n mwd. tho writer Itn^ applied Idm^df for stw-enil 
yf^ars to the study of everytliing that Jippt*arcd in print on tlte hiib- 
jfH't of quatermiiy iiiEin in Etiroj^^s and viRtoEl, as far an [possible, tho 
<'<inei-tioiis^ the Icx^aJities of the fiiidst and tlw nira who nnub* the slis- 
eoveries- ^Flve present yoibUcation is the result of these tvsearebesj it 
h purely g(.K>log1eal aiKl iircboidfigintd ir« uaturt^ neverlliejtiss iUv. 
data will also Ik* ot werviee to may desire to doul with tho 

priibieiu from the siiitulyx>ini of ]jliy£fical antliropology or eoinpani- 
tivo anatoiiiy.®’ 

oKotjcHUOAt. I'ltwoNoi^ysr or titk QrATERXARV rnuia). 

For acenrate chronology* of llie quaternary of the Aljis wo ore 
inddited lo A. Penrk mui E. Bruckner. This chmnology was briefly 
oiitiitietl !jy the writer himself in I/Aiitbrojailogie and extended 
to the rest of l*hiru|K.‘ in another publ teat ion, and guolugbts dealing 
with nftrthern fjenmiiiy ami Englaiid laiiiforiiied to it in all 
tials, M. rL rnrtseb has aliown that glaeial plienontena piH*si’nti*il 
tile stiliic eUanifteriwiicsi over all ilic other iuouritninoii.s nta^^es of 
EisrojK*, and that wbal eau Lettiieil tlie idinuitological harinony 
of Europe has I>een everywbcie lowered liy !s.n’cral octaves dm^ing 

■wAliStravL tmasIntiHl hy from T+ XVb 4-ri, 

H=mri, nail T. XVTl, Ncbc l-li. lOOii, with rmtlior'n aiUnHatiHi. 

^For iTi-tiiUiH| hniHiii^niphlml ibt* rL^iidt^r Is ri^ftTrLHl lu tlw» ^jricflarii 

iKHia^rs ia L'Antanuaibifije. 
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the glanml peri<Klsp Du4? tii lliLsy ever}" imt t>f tin.' invasions in 
Micldlf^ find ’VVcsiem Europe manifi^UsL evon in re|fiuns when* il 
li'fL iio trni#.s distinct arctic-nipipe fainiiL 

Penck eiiileavoml to apply hi?? gt’Kilopcal clii'oiioh>g 7 also to the 
known sitw of quaternary juaiu hut lie encountered difticulticsi on 
account of fintlini^ only llio i^o-eullet! ilageUilenian stution^^ in direct 
eonncH?lioii with llie glpciul deposits. This ciix'umstiince tiiade it 
ptis^ible to eventually deteriuine the late po^dgketu] ago of these par- 
ticidHf temaiiLs. TIiC more ancient atatiojis of tlie Solutreoii iiiani- 
inutli hunters lie in tile loess, far fnim the Alpine ice I'onters anil 
without n direct waiiu*ctioii with these, and tlie deteriniiialiiiiii of their 
exact antiquity presents niore otxstacrlcs. Jlitwever, on the Imise of Llie 
jiironiiutioii llieii extant, Penck constnicled the following chrono- 
logicul Mrheiiie: 

1. iilacilitl perEod. 

1: ItiteraEaelal [htIcmJ. 

IL I'iliielal [icrliinL 

± IntL-f^InclA] perlixl; rulturr?. 

IIL tiliiulal la^ritMl: ilouHlerlan colmre l^njld cUaiateL 
pi latL'rglacltLJ pedcixj. 

(d) Wanii—StiJitstcrlaii tnilture feaUL 
(h) Cool—^!?oJatrean mltiiri?, 

IV. Otni'lul jHTiEid. 

I*ost|flAc]al tine!:—Mai^lEileiilEiD culture. 

It was tlie aho%-e chroiiolngy which I have utilized in my writings 
(iiudiiiling llie French veRiioti of this pa|»r)» fsini'o the publications 
ip L^AntliruiJolugie, however* Ji^v geuk>gical arni ttrcheologiLid iiive^- 
tigutions in Villefraiiche and tlie Pyrenees resulted in new evidence* 
oil the Imsis of wliir^li 1 must luoiUfy the iifKare srlieme as follows!: 

t. 4glacial iH-rio4L 

L Inn^rffliwldl |H«rlcML 
tl, imvM i«-r|iHt 

% liili^r?;liirtat |H«rliHL 
tn. Glad til i^rEiHl 

IL lolaG'UidEt] iiedod 

<d) Wnmi —e[iPurc. 

(1^1 CikA —A4>lietl^ii eliltuiT- 
IV. Ctadul la^rlod: Moutttorlau cu3t1lFt^ 

PuHtjdadiil tlmiL 

<u) i-ti3tiim 

(&1 MiLgiiah^ilrin culture. 

This new and more sutisfaclory ehroimlogi' relating to the gei^- 
higically ancient tnan nf i^'ntral is sustained also for the 

Alps by the mtuit di.scovery of a paIiK>lithie station at *SaiitLs (Can¬ 
ton iSt. fruLleii),^ Tike *''AVihlkircli!i ^ cave in this W-alily. at EuW 
meliu's ttlaive the i^ea, sjiows IntacL Muiisterian iiidnslry. This de|x»lt 
could \iave taken place only tiftor the DCce^iop of the glacier^ of tlie 
fourth (la^) Im iiivasiotL 


QUATEBNAnV FlUaTAN KEAIAINS IK CENTRAL EUROPE. ?175 
PART r iHST%—I»lHCY>VKniR^ IN A1 KTtitA-rirxfL\rEV. 

Tlu' first part mf tbiH niixirt will be devoted Uj tlie mieient 
Jopnil discoveries made in Aastria-Ittiugury. 'Hie quatenixiry arch- 
rcdfk^ical <lej>osi!s of tbii^ csjunlry ave. divided into two lar<^e groups, 
iiiiiiiLdy. which fKicur in the kie^ that coverw a grt^ut port inn of 
ilic surface uf the Eiii|iiFeT :iiid thos*' which fuunti in cttveSw The 
Inner ai\> again divided into two iuic. the mure aiicieiTt. 

Indorigiiig to ihf! lower layers of tlie cavern diqio^its and character" 
isteel by i:»i\y the lower-palenlithie linjdeziieut^ uf a verv primitive 
ii 4 i[iirt^ — ihe other distingid^H^l l^v tlie preseiurv of Bint iinpleineiits 
of deliiiite and nuich variinl fornis as wcdl as by iMine JinplemoiiLs*, 
nud iH-lungiiig tti ihe more mvtit Magdaleniiin vullnre. Tlie irulustry 
re|jreseiittNl in llie loess tbuls IfT typically Sulutnmn and Wongs 
ciirutiohigicaliy ta^twireii the tw«i of the eaves* Thin fin-t hsis Us-ii 
eyiald idled by stmt igra phi e ubstT vat ions, particnhirly in wt^slern 
KiirniK". and is sLip{>orted by the clear separation laHwiHai the oliJw.ls 
of the cave ami the loess tiiids* even wbert^ such de|K»cits exisle^l in 
iinniedinte vicitiily. 

'flu' <»id-pLileolitliic statimes of AijE^triii'niingary show es|jecinlty 
iinplejiieuts of atypicJil fotins, with w'hicli art* mixed coin|>anit1 vely 
few Moiinterian varieties. 

Aet'onling tn the wriLer’'s iieiv rhronidogical tailile I he site#? c>f 
quaternary tusin in Auslria-niUignrv. whiidi Imve yii-hled with fit her 
oiijerls retiiaiiis cd the hliinaii skeleton, range m follows; 

1IL tITcielal {wrhHt 

lihten£]aelal ifierEiML 

Wirnii—Kruiilna (Croatia 1, 

( 9t} pku i M i;ini via) : p^MtEiibly aIbrj mnmy,' hat tuter. 

IV. Cilaeliil perliwi 

P<katRlai-lat Hnie. 

(□1 tJi^t iiliawi (Rolalreaii)—WUleadturf (IjLkM'vr 

Aaatflali Prijiliuost; Brnu (BHliiii ) 

(f>) AFapljileiitnu lailtofi'—liuik'iJUHhtMailiF £ txi^vi^r 
trIiiL 

Ijiwi i 1 ), J.khiHurtnan c^ivn (+MortLvla)* 

— /ifitfiun Hrn-elif ^uutcrfujry. 

Archeoiogical remains of tlie quaternary man art* fi^nent. thi^ uf 
skcleial nature are nire. I shiill give tlie disc^overies lielotiging to this 
category of the Knds in Llieir irlininoiogleal Older. 

TUE CAVE ny sieKA.ff 

In nortlieru Moravui, lt> kilomoterH i^-ast rd Nov;f ..lU^Jn* is tiw 
jiinajsisic mountain Entouf. This moiintivin, which i#i viKihle from ufar 

^Clk Atiuheitengen d. Antiirop. C im^JIftIi. in Wein, jc OT. AIwt 

Per dihivialc Mexii**di in Mahren. Nov^ Ji^fn (Neutitfchelnh p. 6i7 (with 

one ll^ure uf tin* javrh 
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luid prcMMitri u Jlflt eni]nnjii+ iiiul fit pep jiJTetrijdoe^ (HniiftiiiM 
ejivea^ the iijofit fiXMicioiu^ of wliiqli qu the iiorth Ls taiW^l ^ipku, l*|> 
to iLd time of the explomtiotisj of Kurol Mii^ka thifi I'GVe consisted 
Iff 41 fiim]>le room nnHers long. +Uo 1:^ niotPi^ liroaiL untl LoD to 2Jt(^ 
melers liighj the rear I ho tig ermiplelelv Oiled xvith large piet-efi of 
calcareous di^lirb. The resoarebnH of ^AraSka show tiuit this di^bris 
was the result of living In of i^art-H of tlie roof iliitiiig from the end 
of the ijuntermiry nml that Ixdiitid the iiiasa of fallen roek 

the caverti nin 55 loeturs more into tlie mount a in. The following 
ficcQunt of this station hi leased on the publications of Alaska and 
personal in formation in fhe aulumn of 11^02: 

is divided into three an HiiteHor [mrtion ulrejidy 

mentioned: a iiuddla portionj 0 io I24iietet^ hrejnl and U) meteis long^ 
filled up to excavations with pieces of the fallen roof^ and 

a j Wit prior portion lieliiud the great pieeos -ciif rock, uljcmt 3^0 meters 
long and i^mling in a narrow QKsnrev which prevents farther advance. 
In tlie left side of ihis last ]M>rtioii is ii narrow and low lateral cham- 
l>er, know n as the liadgerdiole/" whleli riins lo meters and oj>ens on 
the outside of the mountaJn. Kxjdorations in this c^mipartineiU liave 
shown that it also was dosed Ix^fnre the end of the f|tjnremary* 

The de|Mifiitfi fuiiiid in the enve and their stmLigraphir relations 
were us follows: i 

(hrr. tSrpkn. 


Anl«rtor 

Mlilak-1^. 

3 'ii»tt±rii:]r ]pnrL, 

1 EIiu||^;t iiulft 

Cd} M4pkr?tl i^ClNMlitlL 

j lilnirfilrptf fiwt. 



{AJ fkTS iLfditt tirvllc^Wlhlk 

1 fiftOKfts 4^1. 

(3^7*^ 3«kii. Arrhf^toA- 


titud^m. Arala^ 

hvtcftl mmaltipi , 
letFte, 

! 

1 

tml neRialiiH 

[idlrHaatilrJ. 


cdaglritni If uuikLL 

llUilel- 

■ift3UI? rU 

Sump' Hi (-rl/. 


(ny UTiir lnyrt, wLasemt 
ttfref? ef muH 

U tda * 

hdKldi im 

till wr pnH'nl«h. 


tii) Onvralih Ttid 

JW t J j. 

' rtaniip:i irt. IftjTcT luntie 


f]rtii£3}iil npijtitaty 
df AlcSwolniftciiI 


lirowuJihK 

fiiirttir' piileel Ithk). 

Onj Asa ffmnljili 

S(Lm€ u ir.\. 

Rdfiil mtu\ rtfiii^jjh. 

Sdnil brnl niliMAli, 


As high lip as layer (Zp) the quntrnuiry fauna wus intact t sliowing 
no ruixtnre witli the niotlern. reiver (A) showni, in the anterior 
portion of the cave, reiiiiiants of f^unfrifi^f Elep/tm prhm- 

iiTid ZiVAor/nViu^, with Iwo fireplant and soiiir 

Hint chijjfi. Ill the middle L-ompartinent thifi layer yichletj Umcfi of 














QrATRT^NAKY ni-MA?? EEK.>VJAlNft SS* CR^TliXL, EUROPE, \iT7 
Ml/od<’^ foiy/tififitft^ Lfi^^jHtjt filJftM niiEl if!p!i*nj<f niitj 

Spcrtn o/Ji nifjt TUe hjititp n rrt i c- al pi m fix 11 n a w asi?;(K'iti t i*d 

in thf jj^KitiH'iui” L-Iiujiik^r wUli n ^vidlouarkwl an^heolo^firnl di^|>nbtit 
-showing scv^^ruI tu'^pi3ice^]\ijd vi-ciiiling Him tliesiipiTior 

p3iloolithi<; t3'[>e. J jivtfr {<*/ ) itirlcisi^J the E/x:p^fm fiJti- 

iiiihorkiuf^Ji^f iind a proJoiiiItiuiiL'U' of Equuit wlit?noji^ 

IiauffifL^ ttimndtiti was III issirtg, Arirlienlogituil miiner- 

iiiis^ silly in ttip inffsrior psirt'^ of thirt hiypr^ nnil t'onsistoil of 

tTnili\ [ktyjiinil imjili-inrntH^ iiunie nif^slly frniii qtiurtjiSte* iaiy^'r (r^) 
i’nnsi?^tt'd in its sii|K*rior [Hjrtittii uf h muss contiiiniiig nuim^rous rem¬ 
nants of i-^iiniivort-s^ il wjis 0.5 meter in thieknewi iiiifi jjhcnvLHl no 
Imqes of the piTs*?ncc' of iimn. Lsiyer (y/), iiicloiiiiig tlio jn'incipul 
]iivliiHi.logi«i1 dujKwit, wntjuiKHl ulso niTitic-iilpini- funiiEK inclnd- 
iug lititt/fifiT PapfU^t 

prlmJqi'ii.ht^^ //o.v prfmir^tfnire^j lupnitf ruhttf- 

i?w#H The illl|dl'!n^■Jll:^i;^ uhont HXKMt in nninlu^r, iin? with f»"W 
rioiiK niily fonnivss, riitlijm^ntsiry, qiiiimittf spalls; they worn dii^ 
si«miiiiilt>Ll through unci siIkuiL the fiix^pliices and were mimi with 
cii lei tied I Hines, 

A piece of hnnuin lower juw wiis disct^veixd cit tho i^iile of u fin-- 
idiu*^ sitiuited lit the |Kiinl wheix* the midille jjorlion of the nive 
ends Olid the Ifttdfjfer /lo/e enmnienees. The fi-figiiient wuh in Inver 
({/). lit the (leplli L-JO juetei^, neiir the lutonil wnll, und liiv in 
cishe^?. The mirldl^s portion of the iHitie is ulone pnsseri'edi it ixm- 
tuins Ihm^ ijitisnrs^ the two right bienspiiK tnul on« right molur. 
Tht^ incisors nn^ w orn olf to the itmienL Tlie Unie jihowa (Imt it liml 
lioeii f^phjeeled to the lieiit of fi^hes^ if not din^elly to Hre. fts txdor 
is icietitieni with thiit of the iiiiimu! iKines found iieur by uheI In 
nndistnrlMKl defiositii. 

1 here is no ilniibi itiiil this loWfU" jiiw Indongsi to tlse hiver in whicli 
it wiiH found, wnd ihiil il is the most nrinem hnnints Inme from the 
i|niitettLiiiT jwricMl in Anstriii, 

xni: om^iTa KnAvmA. 

The ]m]u:iii riEnmins fomiid tiy Gorjunovi^-Kriiijilicrger in the 
fpiutemun% diln^iul ttepiKiits neur iCrupina^ in tVoiititi, eonststed of 
Use fnigmeiits of lt> or 12 sktills,. n lorgi* nimilier of leetlu and issiiiiy 
mnn> or ilefeetive other parts of the skeleton. Thev were iti 
undi-stiirlu^d hiyei-s* niul willi them were Ihhk^ of u hot id i mute fun mi 
t J/m'kt)* ns Tvell us it fpnintity of typiewl Moiis^tei luis 

iiiiplenseiits. ScMsse of the pieces of hiiiinin Iwmes are mldfiedi lu 
gt'iierni (hey in n bud state of jiri'iservutiuu. 


aiS gl'.VTKIlNAtiV IH'MVS IIKMAISSi IN ( KNTILVL EriWFE. 


THE STATION nr \V3TJ,rN1Si»Kr. inwi-nt AL HTlllA* 

’WilleiuliFrf Ik ii vilk^* nil llio DlHUlLH^ hoHi'^* joiiriun^ iij> 

tJie river from Vienniu iif psiSt^oiitliir hieiil \ren? iliscov- 

riW in the lix'KS depo^fitss lu llie eiist of I In* villuj^jre ns. I hi' *^iii'i]j wn^ 
n^nsowd fur mnkin|i!: l>riek, 

TU*n strvliixdnpiirully iniportinu pn'^Hi'r vin: 1 in p\ivi lo lids iln}', 

eJEtrtids like li dui'k riltlHJii hi Elie yellowihli kiess iit the drj^lli uf uhntit 
4 irieleis Mt't'w I he rirtiisil surfm* of I he soil. Tt is si'pjimhlL- into 
ihrtH* stnitii^ of w'hielj t(ielaw'e>it tstlH^ riehe.s(. in huiiinri reiii:iios« Tii 

tins tiori?soii were fruind tln^usjvnds of Him imjdernenlSi, wdiieh slinwed 
jiU the ty].>ps nf the sujjfirior pEiIeolithio ciilhim with two exeep- 
[iniis. T| iilstj yii'klcH^I sitriie jK>irTt-s of ho^ni and iMiiie^ The ohje^'t^ 
showiEj^^ inEufs W'urk wei'e sriilteiTil iilanit ei Vi*iy exiernled ^^rtnip of 
ESiTi|ilniH>s, 

TJie foteiiiijos-ary finina is typiral nf tlie hw^ss., consisthi^ of 

/invf/if**' 

//ev* nthiiifftn, ett% 'rUis dcposil fiiniished thus faiv 

Eif-oordiiiff to il. N, WoMfIch* hut a Hinj*-le luiimm iKnio, ii frii^rinenl of 
a femur. 

TIIK PfTATtl^N or riElOhMkJf^, IN 31-IUIAiTA. 

In the nuddlo of the liirj^e alluvial jdain of the ^troani //e<^i.v7 and 
sdiout li kilometers ettt+i^rf tlio oily ITi^roe is ei village known iis ITed- 
E3stks(* ciiul ueEir Uy is n m^ky elevation ealtiMl Hradisko. The l>4isi' 
uf this is surrounded with tliii'k hiyt*rs of snivel und lliivial SEinils^ on 
whii'Ii ciieterH of lijess. At tVu^ ih^pth of i2 to luetej's iNdow 

the snrfsuMs of lids* Wjinkeh AJsiSkti, luid KfT^ discovered twenty 
years opi the ii?nitiins of a huiiuiii setthunenl dtiling froio Mie 
vpiHili of the steppes, wddeh Udoiif^l to thn e^ilrtane VEkd of the hist 
inlei'i^liiriarv periirtL TIk' fEiiina of this station jtpprtuielu'S id ready 
tliai of the hist n;lueiid jM'ri<wli 

It i.s eert4iiii that iiiiin livetl at Pfunliiii^st oonteiufKsnineoii-Hly with 
the inammotin The Imnesof siniiniiis are foniid not only belnvv 
and lit lliii same levels widi the miiiiins of man, hut also oiNJve iheiin 

The exploralions at Thxliuost liave l>een nirrSed on in a thoroii^rb 
and seieiLtilii- niaiiiier. Hie fiitina distxivered is eoinpt.wHl of FtlJn 

/wttio 

FivpJiujr pyfmifp'HiUK^ tirhoriatm^ ff*vt and 

f-itprii Oi'tFjm 

Kt/utiJt ruhtinu/f^ niid other less tv picul sjns^es. 
I lie muiniiioth is estruonliiiarlly ahundant, ilie Ismes of at leasl ISIKl 
iiV -KM} iiiklividmils liLLvinj^ la^ui disiTi'veri'd, AreliiHFlo^uutl s|^]4Hdniens 
wei'p fuiind in larpL‘ mirnU^rs. The niimUu' of Hint iinplciLjeiitsi e^- 
^n,i>U0; they repns^uit very diverse and tdlvii hcjiniifnl tv|H^ 
of die Hii^rior ptihHillthie enltum The i^dleiaion of ubjtH-ts from 
lsul^^ ivciry, nod reiudwr horn is alst> rich, uiij luclndi^ a series of 
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rt^al o1*jiK-ts tirt, a|}|jru]iirliiii^ elowlv ills' rhs^fH-il-cifiivru of llio 
glyiHii! ixriiHl in FraitLt\ ft U rv^^irtitiljle I fiat ii ilc^rip- 

litm of foiii-irlionM is.slill wuiiiin^. 

Thtf gmit scicntUit.': ynliiv pf the Preduios-t findi^ ia auginRiitiKl l>_v 
Uu?i ilii^roverk^s pf human Ijoiu's, AVaisktd fnuini n [ipH bii of jl fiLtmaii 
loAver jaiv. twlonging sippnn«nl!y iu an aiiiilt feiniile. It is pri*servtHl 
in tlie iiiu^nin in C^lonioilr, atid is nridDuhtoilly of rjuatiTTiiiry 
Jt if? iignred by Wtinhei in the tasopis Mu-si^^jni SfKileSnaati, OIoukhih!, 
hSH 4 , page ciiid liy in bis Ik-r diJuvialf' Monst-Ii in Maeliren^ 

Hf?ssifles tfiis* Kfi 5 , m liis must jniblivatiun 

(Ib'itragi' y.nr Keiiiitniss ties Qiiartaer^ in Miu'lii'en, j^p. 

with f!giiii?s) des^Tllws II series of Iniiimn skelolal reimiiiis fniin 
tho Pfcibiiost oxcuvnlipiLs^ found by hitiiselF. and iiicltiding a skull 
of 11 Pi-year-ok] iibild. '2 fragmoiits of lower jaws from young t-ub 
18 |ne«^ of skulls, 2 linrnerL 2 a ijorlion of ti raulius^ and 

parts Ilf 2 ftaniirs; in all, fjir nniiains of aliout 0 itKlividniils. in 
fnmt of tlie hkiill of the rhikl are stiJ! lixtHl soim^ Ijoiirs and (ihmIi of 
tilt* blue fox. The conscientious iiji^tbods of KfiS peniiit of no doiilit 
tliflt nil these hones ladong to the untUstiirlKsl t|Uiitermirv hiyei>i 
have vieldiMl the ijiitueruiis nrcbunlogieal s|)eriinens* 

The discoveries of human i>ones by Mii^ka nt FFtMlmost hiive not 
yet laa'ii j^iiblislied in dtaaih From f>ersi}nid Jiiforinitlioit wJiiili the 
wriier obtained from him, Miiska foutitl a s<'pulf:bre t:oritaiiiing 14 
t^oinpieio skeletons anti tlie itMuains of G iilhi-r individrmls. Ten skulls, 
pf hit'll IsdoiigtHl to aUuUs lUid 4 Eo adolf!st:etits, are eoinplately 
resliiitML They niv tloIiehiN.H^plialie\ and (Imse of injikvi have well- 
develo|Hal siipmtjrbilat Eiiebes. Tlie leiiglh of the femni's sliows tluit 
llie pai|ile of tiill st|ltLl]'i^ lliatlisko fiiriiislied also some gers 

logii'ally recent burials^ but the hones discovert^ by Maska art^ srqiMi- 
rated from all of tjit'se hy pliilii slniligniphiir eviilejut*. I'lie t|uater- 
nury iirelitHiloginal dej>i>sits lay alKjvi^ lliesj^- skeletal reiiiajiibLp \^bidi 
wtav foiintl hi ginienil tN-neatb thos^* of n moii^ nsvjit origin, 7'ln-rt‘ 
\v*w also tlitfereni iMilnratinn of llis! lames and dilfemiT infaliis of 
burial. Afctmling to JIu^kii’'s records^ the ]K)dies in the ipiartemiiry 
biiriikls we™ (tniLpletidy sumninde<l with n wall of sloia^ a usage 
pinnaiiiietl iti I his tlav by arctic: peoples. XevertJioless (he innies of 
bine foxc^ ami <if wcilves sliow that tbese Eiiiiinals sneciiaHled in gain¬ 
ing approiieh to the humtin l^odies and in di's.lroyiiig snine parl.s of 
them, Thisi explains also the isolaied iitids of Wankel and KfiS. 
Xotliiiig was foimd buried with the skeletons. One of [lie irniivni- 
nals, n chihl^ hail ahi^ut its niHib a collnr made of 14 smull ivory 
jiearls^ ltH>king like thost^ which liave lietm itsxivereil in the miihlle 
or Soluti't-Tjii layer at ispy. 

41 le slt*iitigra|>hii: evitleiiei^ diows i neon tesla Id v llnit tlipn' was ai 
Pfednio.it an intentional sepnlrher, dating very jirtdMihly hj an epoch 
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jiiiilcrii^r to tlio priTn'ii(>;iI (|i[3itprnnry .shitioii of nmiu fur tliu :ii\?lieo- 
Jo^cjil .stratiiEii i[\i* Inn inis slMJwi?iI no tjf disturinmw. 


HKELOON III JlrtVfl OlKfA:^! 


In 1^91 11 liiiniiin skrli^ton mis fniind iit iho rlopth of -H mrlurs in 
tho tik^ss, in Dnif\ llio rnphni of Moptiviii, Thu i^iriTkiinditiiifS hud 
furnisliusK In-fnro (hut. Ikiiic^s of ijinitonuirT iiitininh nini cut (lint 
iniplomeiit^. AcroHinjf to tho publicotions of A. ^iiikt>vsk;f," vvlio 
wfi.s niUr<] to the li^c^tdity iiiirnt'cliiiluiy nflur llie ilisro^'coy of tliu 
himmn Iwincris, a with n ^houklor bludr of ii Jiiiuiiiuoth hiy ovur, 
ninl sofiiu tU*^ of u rhiiUKvrEi> not fnr from* tliu sladt-tmi. Tin- 
jnirtly dt^triiycsl m (Jjp ojctiivntioii* sliowed profuse lii-eorntiun. 
Miere Wi'-n* pitliriv:^l it moit- Llinn +ifM> pifn'U-s of (he Deiitnliiirn 

\Yhid\ jiTved tis n eolJsir or n breiist plnte; grrnl fluf linuv 
sloiir disks with L-etitrad i)erfnnition^ smrill, Uiit iUsks with inoi^d 
iinir|;riinil dcH^orftiions; otlier tlisks msiflo from the rdts of the rlu- 
niH^rfA-s or the nminmotln also disks t!Ui frcsni the inohirs of tlie 
Ijitu^r aniniti], ntii] "» of ivon'; finally I hen- W3is n ninw.niJino fip'UT'i? or 
idol,*' nil. Iii^h^ iinLcIo of ivfirv, Tlie skull was mneli djimfij^'d 
hy the workinpneiL It m extrymeiy iIo1ieluxrepliu]iL\ (Fi^^nii’^nl Ut 
Mak<ivskf "s Dt-r Monsi^h der Diluvial/AvitT pitf* vht and ix.) 

Tlie h^port of Miikocskf proves tdearly ihjtl the .skeicton was found 
in >iU\ in an tin d is hi r lied hiyer. ilc^sldoA thb^ the ^Liv^kn cidlee- 
tioii from PTiodmost rontains iwveinl stone disks identh^I In i-hjtr- 


niter wiih those of tlie Umo InirkL which to the fmt llnil 

iHitli tinils lieknij^l lu the sttrnc la^riod, OiIjit faets. luitalily l]ji- 
presejKv of the ivory ^Vidol/' mngi* the Kmo Jiiii) with the ''^lyjOie'' 
t[>csdi of the mammoLh hiiiilers jitid would miike its ino>r|joiritioik 
into any <dhi-r [k-riiKi vi-ry ilifliLnilt. 

1 he llriio skeleton niid n few ohjeets found near it present, liesicles 
other feiitures, nn hiteiLsc red otilonUtan, ^Itikovijikf re;pirded ihU 
CO lorn t inn as ini'tiniestaiily iirliliirinl, and \^irchovv expri^^*d die o[iiii-‘ 
ion* hnsetl on diese data, tioit sudi cukirtitJoii could Ihs |>rEKlto'ed only 
after the Ixiiiew have Lrectsine ilev^dd of flesh, ’ivlieivfiin;'' it is iMn'essiiry 
ill this case to suppose n i^-ctmdary liiirialp As si similar font tire 
was iM-verfll times, tihservetl with skeletiins from the Tieolithii! perish 
dll- Itnio 1 Hines also were, sitlrihoted to this epoch. In ltJO!> I laid 
umision to exjiniiiie die skeleton preserved in llic flrno [x>lytcehiiic 
-^i^iooU and it was wtill possible to si-e sanipltst of die Iiwss which hiol 
sorr^nitnli^l die Ijotii^. After an exa mi lint ion of the whole* I eamo td 
the csvnclijsion thsit the wilomiiyH i>f the Iwajc^i and ruTi^lils^riii^ 
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r. .\nit.n.|i„ ihv, ZPir^uhn u r^hiiuk isos, oir; i>,.r MeiiniU Ocr 

TOluvIulSE^n ^UOininH. iJrlluii, IWHK 
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nhjcTlw was imt inteTJtifiiiPiL The ^kiill is prolurini In juirl ainl 
whal iJs rvfl uiiieli irmgiihirity iu the (iti entity of ihs* pi^neiit j 

lUid llie sjiiiiL* is tnxK* of ihe otlipr parts of the skeleton, the large ilLsks^ 
some of the smxiller caies, ami sif the lleiiliiliurii. This in I wise red 
was also pximinu idea led to the t>ones of iiitiimtls and the tet^th of a 
hors^.' w'liieli luy nwir the iMJtty, anil on these tlie eoluralion prt^iits 
si ini lit r iri^‘|;n.ilarilk^ as llisit on the human buiiesi llie exam pies of 
loess fi»m m*Xl to the iKpdy eoiit]Uii a hir^a* number of re<1 grains and 
show invgidai' iiatdies uf e^donilion- 'Fhis hist hut is explicalile 
tinly nn the hyjjothiNis that red pigmenU wlueh diR^s not exist iiatnr- 
jilly in the loess?, wm lit row ri a I Hint the ntherwiK^? higlily-<k'i^iratiHl 
twly* 'rije grains ipf pigment remained inlnet hi the loi^ss, *^^it tl>ey 
disintegralwl tyvvr the fHun's and olhej' ohjeels and inij>Jirt.ed to 
the wd coloralUHj.^ This denloiistrKites nlisj that lU iha cast uf ilm 
Hr no skeleton we have to ilea! wdtli a f|tiaLernLiryf iiitetiLional hLiriaU 
of u nature known fruin ^veral other localities in ceiitial and 
western Eeuxi-ja!. 

rill: 4]l'lPl:Hesil[il:lIl.li 

The Gudenos is sitnateil 2fl bilofiielei's iinrtliwest of the city 

ipf Krems, in the valley of the liiilie Krems* not far from Willeiidorf^i 
ill l/>w'er Austria. Tlie cave is 22 meters long by 2 to 31 meters in 
hreutith and is sitiiate.il 7 h 5 nieten? above llte level of the strealm 
The deposiilH s?lnjweil on exploration as folIoAvs: 

(if) Lri,vi'r af rissuit nititiittk a im 

CAp) \ fpiiiteniaiT if tchiHilii^lctil tklekest la fruiil uf tbe oinnim-u 

iiial In tlie SLiiitlieni rmrt of tite t-OL 

(c) t*nvD \mm, U ero. 

\itf Vavv^ Inain, wlUt luatiy miht*ifkeii lifPiii4< of ntiliiiLLlH, nm 
I /) S!:i IllJ CUtltlL no HIPtHiItJIUlia. iJo l-Ul 

(fcT) rtEiy, wita mliblSEi. vai. 
i tkfl nn-fc. 

't he uti'lieologieal dejMjsil eontalned almat l^JtJQ itnplementK made 
of flint anil tmiiiemiis uleusils hone and horn uf the Aundecr pericxl 
or Magdalenian tvfies. The fannu of the same layer was that of the 
arutie-iilpiin? el imate U/iino^ero^ tk/tOf^/unrtit, 

//ufl /flown/ 

etc.). Accorfliiig to WidilHch this deposit yielded oIko a 
tooth of an Infant, 

TfiK xjJccnraKaTKiH cave. 

AlKiut^ii inetera west of the euve knowui as ll«ikm,"ft-di'ra, which 
will l>r flralt with later on (see p. 3tf^T). in establishing a sloiie ipnirry, 
11 party of worknicn in 1^02 came across a rock shelter, the riKjf of 


in Ihtja ruaili-Vtlun A. 11 rdEli-kiL, |KLiat1nv uf tiaincLn, buUl-^ aEiiutij^ 

tbe Aiucrieao AUnrigiaiSiL’* ^Itlisfliklaa llelJurl far laCH, }i\x UOT-tilT, Pis. l-^Jll. 



remaijub in cej^tral euroI'e. 

^vhirli Inul ii!i liJirlirrit times eiived iiw Th-pn* wiis iici iinirieclioJi 
this shelter Kind the nivo li(}£koviL’Cli'iti- Thij aived-iii 
Itty oil diliiviiil loniii. (Jii the of .Msiixh, lOOh the workbi^Kien 
foil I til hill mm I.HMtes in li nook of t!ie slielter iiiul its idde widl. 
lily ill die linmi nnil were for the [iiirt oriislieil. Aniimg the 

jiiirlH 1 ^'ller preserved ii vsilviiriiitii of jtii uiliih, A skoM of iiit 
snltdL iiiid one of :i yoiiii|f Msbjert^ whldi luy n little to one i^hle Jind 
di'eper, jire liIiilosL wholly HluiUeredH ]h?side* the jinwiling llie osca- 
^ittluiL yielded n lower jeiw, iilnii. hmiienis, nidii, piuls of the i>elvk: 
iKjnes, u fepniir* tilihi* chivielos. veilebne. tind pieees of riiii% 
uuiiniil lujoes t]ie mim Inver siniwed, aei'on.hng to Kiiiesimil Mnska, 

ihoHi of ( 'mtiit f V/owr UrKitx /fpt'hrr^n, 

Lrprfji 

and /ititt A further fact of im|>orhiiire is the reeoviTV willi 

tlie Inuies (iivlitdh are pn!st‘rvei 1 finrfly in the ^Inseimi in I'sov, iieiir 
(Mnmoucaiiil partly in the Knies cvdlcHrLioiL) of sevenil liu|>leinent^ 
of stoiie mil I ndndetyr antlers, wlihrli ore evident |y* of d ilnvhil orij^in 
111 [hv idi 6 «iaf c»f anything of Eirnheoloi^ieiil niitiire of o more ivih^uI 
ii;je we have to a^ree with the opinion of Mn^ka that the liiid voriHlHls 
of 11 irijde huriul. whieh ilaies^ ini^l pi’ohahLy^ from the iiine of the 
Ma^nhilehimi eiilliire. 

11 . -hVroifrfPiiit^ tIoffhffnL 

The iIift?overiet)i deuU with in this ihapler eon no( l>e included 
(inioii^f tlusse siirely i|Liateniary; tliey liave either Ihth thim de-sii^uittnl 
ilu'oii^h ernm or it is iiiijKissilple to dl■^e^Jiline their es:aeL on 
iireminl of iiisiiflident straliffniplde delta, while hi a few i^ses it m 
itri|HiL^sihle to jmh^r f*( the value of the indjeatiuiis ^dven aUml dis¬ 
coveries made loiijr lime ago. 

(rt) FINOS MAUE IN UUUnHU. 
jr/apiiriTi nr'j^fii nlfut 

The liiiipstoiic en‘viti?s which tirr fiiimd on tlio rij^lit side of the 

rh er Voliftku, ii(?jii- tho villu<fo Xiwliivici^, liuvo Ihh'h I15 tho 

wcU-ktKiwn N. Woldfirb, According to Llio piib- 

nittiiiid-s nf tlih iiljttTVtM' Uu^rp wen? t'ollptU'd in two of lhe^‘ 
«‘lr*fts iind ill tbpitiintproHi-y I(miiii wbii'ti foypj's tbe tilopp tind the biise 
of tin- riH'kri iiiori- lliuri '-hCXM^ fruf'iuonts of bones iind iiknit 13 ,(KHJ 
teelli of {{ouimutry ntiimaU, repnhieiitinf!: some lid sjiecies, tirid with 
these (miles were retovi'it'il IfilJ iiiijik'iin-iils of stone, *:>n0 of bone, 
utiool -too pieces of bi-okeii [ind in some iiistnnces worked bones, and 
llnally II qiiiiiititv of pieiss* of ft htitnitii skull, lliew fnt^iiienla were 
at tbe linse of the rtjeks in n fossil, luiil neiir them wi*re found broken 
(miles of H rhimx-vros, us well as the remains of a fireplat-e. 
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Tlip implHuont-^ of stnna ani! tn^ne. ^^\\ of wliitth 1 4mvv 

Oiirpfully Psamini'd. sire iwl licyoinl douht the work of inun. The fi>r- 
tner sin? wilhont exc^plioii fni^uuiU of ijii^irtsiite, liineiitDJie eoiilxiiu- 
iiiff find |Hin« quartz, mul re?«'fiibk tlie fni^iiieuti^ which mx? 

[wmliKvd iiyhirsiny wiihiii nivi's of iKm ruitiire withour. the iiilerveM- 
lioii Ilf tiisits. Ill tt i^iiiiilHr wsiy* there not one of I he hiite elijiH t'l 
wtiii'h Cl mid iiul Ih? fittrihsiteil to iiiiliirsd iind nsbliin^r. d'iiit 

jii^^'iicv Elf n Jireiihicft^ iiini ul hiiinnn lionet in [irnximity wiHi thoM'^ 
of 0 rhiiiiR'eros sit (lie fool of the riicki^ ihi ntil jii^itify iiny fnr-reado 
hi|pr conclusion They iiniy lisive fallen witli the luhis from tlie pluin 
silxjve^ 

THE DIM.WK1UJ^ XT Jjs'ls, 

Severn! deendes sign 1,. Schneider eoik^led n prt'sil f|Liiiiilily of 
siiiiriiLiI }iorie.H in Hve lijiiiill esives Hitinitecl in the slopes of the eleviition 
known fH Pmchoces not fjir fr'^ni the city of JiCiiu The,Hc were^sent 
to WoldFichj who reached iho lielief that si fnirt of tho hnne^ sshowed 
ihe work of man. They rejeiiihle some fi'oin ZuKlnviire* wideli are 
iKdieved to hsive Ijeon wurkwL ('niielu'^ivo pr<iofs of the prej^^^ntx? nf 
Eiiim* us (iivpiaoeii und real .^tnne implement.^; an? jilTsoIntely 

wiiJiiinii;; jind 1 mn not able to iHilize n piiblicatiun ironccriiinfr 
■ionio htiiiiiin holier sent to ^Voldfich from lhej«? caress at that Kiiino 
time, for the note contains no stnitiH^niphid infornuitiorn 

Tllli TAVK IJir eHOKoCl, JlTfOXlCiL 

In 1888 li. Ebciibocch sent to WohlFicli iiiilinal remiuiiif from n 
mvK situated near Pmlsa (rni^nio) sitid at tlmt time demolished. 
>Voldfieh fqiw iiriiong these iigahi u series of prinntive implements, 
wliicdi ] can not admit. 

The deposit was i^vniiiinod a little Inter hy KoFensk?f> who 
disixivia'ed the nnmiins of kines of Kkp/tm primiijf fi/ffs. 

/fi/tr-itii /fanyi/rr ami other sjjecies, 

with some fni^ments of a human skidl. nil ccjnented In a form of 
brccidsu Kor-enskf did not iKdievo t hia broccin to Ise very iineient, 
hut ^^'t>ldFichT hic^iisK^ bis opinion on the same ilntu, iliuu^hi that the 
formation sfioidd relegated to the diluvial epoch of the f|naler- 
nary, I [lartako of tlio opintoii of Kufeiisk^* The human rt'iintinH, 
mixed ivsth nnimal lMhiK>s, wen* found in ii clefi in ibe rfK-k, and 
it is imjKissihle tf> la* sure of how they came there^ The}' may 
have lyachcd (lie cleft nJiviidy diassKUnled* and the travertin which 
ceiueiiteil the boned may Inive foi iiieil ninch later. 

TfiE aKci.t m MOST (nails:). 

The Mi>^1 skull Avsn+ futind,^ Hrconling to Woldhich^ witli some 
fragments of hnnni]i Ixjiici^ nml a very Iniiid-wme neolithic ax in 
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i(iiatrnniry niikL AtrtftirJutjf to luiikii wttrtlvm TL Pfeifer^ ihv ax lay 
*1 uf iiMiTi jiml 1J of lilt’s (junti^riitiry 

whelTsis lUv to wliieli I lit' Mcj^t tikiill Ih'Ujii^Hl wush 5£ ft^-st 

K>WRr. Thi^ cxpItimiiuii-H of tin; luculily ky Imv^ ^lUowii thd 

j^rnl to Itt' RTonh^ni. If /n^Ur uiitkiuily woi^; iiKsjgiittl to tho 
tht'Ji it won Id itsivo to lie aim'|Jletl tliut they were rsu'rktl fruni the 
£|toitevtiAry luflssi into the siiiid. LnNL'Juint "nlio 29Ltiitii^i.1 tlio tjOt^tiuii, 
nriivetl iit no ^.loncluHitni, Tlio 5?ub]e<;t of the antiqiuty of tlio t^kiiU 
it'inoiRs iiiuk'diilHL 


THE. FODBAPA 

PtHjbjibii in a wall-kiiowii lotzilky neiir l*rii1iii (l^rapie)-- k'roRi 
time to tune exf^nviitiuiit^ in lliis |iltn^! fur ^-oiitiHeiviiil 
vwiIihI n-eioit tir preliislurio liiirisii^. l>yriiig the u ititer of 1S88 llio 
briek tmikdri^ of lircnit^ht scveml tloies to Prof* A- ivrifi^ In 

Pniha^ boney of (he n4tnl«*r, inaiiiiiit»th. unil rliiiioM-'iw, mid one 
day II pkw of liiiiijun skiill. InouLMlhilely ^tepn 'hvon> takaji to 
lam exantly where this I'^Uiid froiUj but Ptxjfessor Frifi ttJuld simply 
o^tahlidi the fact that the s|M?eiiiO'n waii foil nil in a layer of iiiidis- 
tyrlHHl brick cartlu at Llie depth id 2 nielcrs l>elow the hut face lonliu 
< rrtint|iin: that ihc hiforinatinn ijivcii by the worknieii was trorreetj 
U is. Ill (lie wrLter*s opiiiioiit not i^ct provinl that the skill] btdou^ to 
the loi^'^ forjiiniioTE for punterior dib-lueatioiis uiul citvin^-iii are very 
fre<|iieiit lu tliis de[X)sit. 

T0£ IJHIi.^ mClTLL. 

Aeeonliii^^ to jarrsonul iiifuntijitioii liy Dr^ Biiljon the t:Tilvariuiu 
111 qiii^tjoii cuoic from the khCss de|x>Hlbi in Libcfi^ the eighth wiittl 
of Pridou ami was found in the Im^'i iriiinnJiaUdy aliove the uiider- 
Jyinij Silurian foniiution. In Uie hrjt!kyat*iLbd of Lhis wanl ilistmcrii’^ 
of quftlcriiart'iiniuial bones (Rattf^tifer Atrhini^» 

»pehfi^ ai^^ f|nite fi-ctpieut. In the iiumcdlate vieinky 
of tho Ldx^fl bkulh but at a lii^her levch 'venjj U said, pici-es of 
ollu r sknth anti fni^nncnts of pottery. Xo spmalist uxamincil lht^=^ 
finds* and their sitnitifrraphie eoiiditloos were never tlioitiofdilt' 
intpiiretl into. Tlio rragiiiGiil was iJikeii by a ptiysiciiin who was in 
iiu way a ^'olojirij^t* Prom liim it was several yeors afterwards 
^erlltx^l lit' [hirtiw IhilKir. bill by tliat time a tUotougb exaiuLiiutiini 
into the subjisrl laid bct^anie jlu|H>s-■^ibli^ 

Ttlt NKlfLL rtP VTKBIHH^IIOViriL 

'Hir news of the discovery of ii bumuti skull at Podlwiha tctsalled to 
a ivrluin projirielor of deinnik an aliiihij^nis find made five years 
la'fore in a ,'^'panite Iwality* As far sm could lie k-urnedj tkiis other 
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skill! \?;i 8 Hu]^ <1811. in tt lu'iekyLird npiir iht^ .-^cttlutiieut of StfR!KKiho- 
nrnl lay "2 in tlii^ with ^if ii rlii- 

nocei-OiS* PtoIc^ot Frii^ mine to the iotu“ 1 iisioii tljut tln> npjjojimnee 
of t!ip skull j.H not in favor of ^*eal antiquity, iievLTt[it‘Ie=ki, lie reportji 
it witii thnt of P<KlhjilHi, The writer emi only sjiv that then" nn? no 
Feliul>Jo da til !iy whirh to lix the inhitmatioii of ilie ^kull in the 
iloposiL 

(A) Fimis Mora^xv. 

niKC'ovRicos!^ IS tiik virjKiTV ^3V iHJivnx.i ^i4ArAXti% nn^^virK, 

TIu' finds of sippnreiiLly arK-leni htiinan H>mnins in scveriil other 
places in the vicriiiity nf lirno iiesides llml ilescriliterl under antlientie 
discoveries, hits given rise to n lively Hciontitir controversy* Mnkovskjf 
ijelievcij liinisrdf justifiotl in regarding the^=e as qiiii8erniiry slut ions of 
man. He puhiblicd liis viewji for the tirsl Lime in !H87^ hut tins was 
subjected hi 1889 to ii i^evere criticisui by Jlasku. In liis responno 
ivhieb upixmml in the s^inie ydir^^ Msikov^-ikjf miiintniiis Ids opinions^ 
His iioLion:^ roiiei'* riling the qnatenuiry of Morn via iiri' I’miniied in Liie 
Brtienner I’-'t^tSL-hrift of iRlHh nnd the writers nuiuirka are based 
priiieipnliy mi thi;S pnldinitiun. 

At Cervena Honu u little sou Lb of llrno^ trarca of qimtemaiy man 
Were fumislied to Makovsky !iy uumeronsj slinttered bones of tho 
jnaminotb. iljiiiocrros, hot^i, etc.. Uy Iratw tjf ineii»io]i:i^ or scraping on 
siinie of piect*a. nnd l>y the evident^ of llu^ action of fiix^ on ^^ome 
otbeiT^ He fiirdier cites si few ijiiplcincnls nf stone and hone, a 
bk-uebeil and perfonited fragment of the frontal Ixine of a Iiorse, a 
jioriion of n Tkailaiinnif and llin^e piect*s nf jiriniifivr poiteiy* 
Finally several human .skeJdona were exhumed fmm dfisi' proximity 
lo lliese objeets. 

Sn far as tlie worked }<ones are ccmcc^ne^:L I must declare that I 
liave seen no piece in the mUiH'tkrti of the iKilytechnic strtn>ol hi Itrno 
wbirb would be incontestably a uiiiriiifactur(h.t insl rim lent or whose 
fomi and i^ondilion of pic^Tvation tsndd not r»e explained by initnral 
causes* such aa pimsiire^ rubbing, gnawing by ariiimils, ettv I^iyers 
of eliiircciid and Imiies iiu rusted with cxibt, iim ilr. Makovsk^ 

menlions^ Simitar duds weiv nunlr lu many of the brickyards jdaml 
Brno; MiL^kii e^jiiall}' atlirins thidr exiHUmce* The writer hliiiiiielf iuis 
liieJii at Brtio and in llie hiess at Krems ([jower Austria); 
Scliumacbef iUK'OUUterrd tbein in the Iopsh of Alsace. They ocrur^ els 
here, nt points where there is no titbrr reason lo atlirm llie pn^sem^e of 
man* These |dienomena arc^ explalnubh!! by lirE^s of the steppes, 
Liauseil either by ibe rimiiciriary man or Ijy liglitniiig. According to 
this hypothesis^ Ave should have to dejil in ihese cases wdth fire^^ other 
than those of human lieiugs^ I adopt lids explanation on aorount 
lonu - 15 
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uf tlic iiapect of the Iwnes f Ihit uv** willi lrt»ni*s 

4>how VC17 siiix'rfieiul iind iiiiifomi iliffennit from tiiiKiv 

able cm Imiics froiii imthentic ciusiteniary slut ions of man (e. tlicidne 
from PPcdiuEJAt). which arc ii‘re|^ular find ofton exist only on th^ Adkn 
cixpi^!i«ed to the fire. Hie fliEit impleiiient>< from tervenn Horn c-oiisist 
mei'cdy of two fnniileifii lliikesi tlie piein^ of |M?rfonittHl fronlfil of a 
hor^ is no more thnii a fni^^icnt of Ik me damag^^il hy llie teeth of 
El byenti nnd later on [K^rfomted hy inseeLs, The fossil clentuliii are 
not mre in Moruvia^ niid the thri'c Jars of pottery of which Makoc^kf 
spenkfl loeloh^r to the coniiiiemTiiieiit of the ncmlitliic jteriotl. 

The huiimii bones at derveiiii IIora were di 24 COvered by wmrkmon in 
the abseiiee of reliahle witnesses, Makovskf leiirucd of them only after 
the lii|>se of several months. Tliere is nothing wliieh wonkl deliiiitely 
coiineel these skeletons with the tiiids mentioned in the pruce^ling 
seiclion^ 

The discovery at felupunico fiilmnt fi IdiometerHi ^jontheimt of i?rno) 
cojislslcd of a skeleton, the tinly |>Lirt piT^servetl being n ^Hirtion of the 
lower jiiw* Precise ihiLa 11 re w’aiitJiig- It is oitly known tiint tile 
s|HHdnien whs extracted frcmi annmg the Ijones of c|na tern ary animals- 
Evim ill is slatenieiiL however^ lacks jiro[>cr eisidirtuiilion. Whut is 
eerliiiii is I lint the whole enimtry oilers ininieroiJs |ntldslnrii^ iMiriiils 
of a mori^ re-eent iige» the fossm of wliidi wH're dug i.lcejj cunijgli to 
penetrate ilUo the layer which I'pcai^ irjnaiiis of liiiaternwry fauna, 

Much the same umTrtaiiitiiJs exist almiiC ihe skrleton hnind iit 
liusovice^ I kilometers north of Brno, Tlie boiif'S were found Uy 
workinen at the dej>tli of 11 1 letisl li meters Indovv the net mil level of 
a tkindjiiu It is ifii[>iissib1e lu give lids lind miy apjnmiiutite age* 
Dot^ior KuuJelkn, who was ixinwriitsl in the diseovery, is not liinisclf 
w illLiig to ttmccile tliat it is c|outerjiary- 

TJIK CAVE fir K04 eTELIk. 

Tins rave cunULinc^i the remains of n rich quaternary fauna mid 
various produets of the reifidiKa’ on I tore, Snit no irmaiiis of the 
human Inaly. A lower Jaw of iiti infant was found iindernealh am 
artiheial ijlalforni in front of the eave^ hnl as it eume from a dis¬ 
til rbed hiTcr its age ran not. according to lloehstcttcr and Si&oinhathy, 
Ik- delerraincd. 

Tirt liiwjai JAW or ociiox ^woii.iviAlr 

'riiiii anntondeally inleFi«-ting spcciiTien piweerJa from 11 Cave 
known os Svcdiiv Stiil {Swedo^s Tabl^)^ located in the Brno cave 
dii^Lriet in iloniviiu This mid the neighboring craves Yielded numer- 
miH lH>ni^ of quaternary animals, but nothing is kiioivn of the rela¬ 
tion nf the*e to the lower Jaw. For this and oUior rea^ns the 
specimen mtisi be clashed w'ith tho^ of dotibtful antiquity^ 
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titiL CAVE ktr UVfrihKALA. 

IldWeYtT iiuiy otlnir tii tliiH liKiiited in 

tbi? <*nvirons i»f Kiritin, thert' is no valuQ to Ijc ntlarhed to iif 

hiLTiiun Such lKint*s huvc \Kv.n rccnccrLsl frruii iliffcniit jmrts 

uf Hie cinc^ mid ii fivitli it tihin waii^ foiiiul ItxlgiKl in a la^vcr 

wlilol] ttiritiiUictl rjikiternary n'mains of tirrhe^ilugicdl niiture* while 
in Hie neighlmrhwd of other renuiins were found hoin>i of the ciive 
Untr, Xotwithstamling UiL^ Hie antu||jity of skulctul fnift- 

jnenis^ of mini iw by no means estabUshecl, whiuh fact ^viis recoiniseed 
by the explorer of the eavt^, IhMitnr Winikeh hitiiself- 

tnii: CAVE 0V JACH'ftMKJu 

This viiVi% consists of thm^ iMjrtiinii? or stories. In the middle 
portion, in si trsiveilin breecia, were found in 187<h siefronliu^ to 
[Joelor WsiiikeL niinieroiis miiaiiiis of <piatejTmry industry, sut-h sis 
diiseJ^, iHpiiiici;! teeth, etc. In tlie superior [lortkm wen!! diNiHivenaty 
w ilh oHierirs of I'eindeer, horse, mid brown lx?iir, vcith s(jme Hint 

kntVfM and sjnirds of pottery, as well as aslies and itnnstiiis of itMin 
liiiiistdf. The I'lH'ords of tliesc^ hnd-H can no lonj^er be verilied, and 
1 have seaithod in vain for the wlleetiiai, 

CAVE 1m6E0Va 5,EAa 

Konr Sind n half kdonicters wt*s;t of tlie city of IjiloveL in norlh- 
w'feitern MonivisiHiid near iho villa^^e of Loitc^ is ein-oij[itert.*d a vast 
complex of aives. The liir|rest of tliesc is osdled boekovsi Ihra, 
ilion^tli the iLsiine has lieen eliang^L'd lo that of ” llte (sive of 
.fiiii*-’ Snint'! oxpJoraiious were made in this cave as earJy as 
.MethiHllcnl examinations of Hie contents were nndeilakeo in l&S<i 
tjy Hoelistctter and Ssioiidiuthy mol rc-snlleil in lindiug tiones of 
quaternary animals^ particidarly Feih I’raws spch uis^ Ffpiua 

Rffnffifer f.ftnindm and FhpAaa prliHigenit/a. With these 
were I'ccovcreti a few iircheoiogitTil spooiineits belonging to ihe 
Ueindoi^r epoch coliurcv 

Hesides the above, the explorers linearLhetl tlie skelcta] remains 
of at least five liunniii individual!^ but it apjn^ars that tlie^^ lisid no 
relation with the qnatensury I'eiicji. One tif tlie skulls was well pre¬ 
served, dolidioeephsilie in type, lidonguig to a male of about 
years of age, rizipnibathy liolieves the human iames; to be qiialornary 
for the n?fOK>n that they were found with ihe bonea of extinct spocica 
of animals and shoAved the sa-me state of pl‘cs^'^vatif>n. But if wo 
take into account the fact Hint the huimiii lx>nes+ a quantity of which 
had Ijeen discovered already in 1820^ came frcpm ojt]_v ^0 cenHmetiers 
below^ tile surface^ that o piece ot rottoii coni vvas encOiinteriHi in the 
same place, and that the debris of a human skull lay irregularly 
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iiiiioji^ I he jJMtiK of H W4^1J-piT*ei'vi»<l .Hkeleloii qf ii reiiuieen it b bei^t 
Lo ndliei^^ to the opinion of ibinkii, who U^liovcs tlitit the SHiil has 
bwii ilisfhirl^wL A situikr state of pi>^stH-vntiuvi in l^onw of miiii uud 
t[iijiternury animals does not pit>ve thiit they are of idcnLJ<;aJ Jige, 
ffir frstsiJijGDLioii and i.lir?«>loraliou do not dope!id escUi^^ivoly on the 
aiUiijiiity of Uon^H, hut nln) on the nature of the Eveii the 

hrereia spoken of by the aiilhoi's iiol 1 m- ndicnl iijHon fnr U ean 
form at nil times in tltal art- hntukl roiistanfly or pcricMlieaily. 

TJIIT I’AVR or li.M^'AaeJVA MKAIhI, 

Tliisi rave b a |M>rtioiL nf the ^rronp of ravcrits known aa ^Slnnp, 
Lo the ^^ulheElKt of the Moravian vilhige fistrow It was exploied 
origiiuilly by U'unkel and without positivo result* Snbse- 

qiieiitJy J* Kiiies deUinnined the existeiiee of f<jiir ipialernary Unj- 
plat'es and found atHMil them i!S0 tlint iinpleiiieiits and oltjtwas 
froiii worked iKme nr reiinUsjv liorii. I'lie ridi r[uatei'nBry fuinm of 
the np|aT layers was thal of the aretic-iili|iine idiiuatt% Mi% Knies 
wrote the a nth nr in tluil lie [iosw:Sised 4 [ii<wh of Inniniti lower 
jaws and 3 trelh from the qiiaternai'y <lejina!t^ ainl lieiut^ aundy liiht- 
viiiL tn II laler iintt% of he thmij^ht only one of the pietse^i and 

the three twth to lie 4if ipiateniary orighu 

{e) ofUEii niaan'EiLiEM is AfSTiiiA-HUNGAnr. 

Witli the except ion of the rriidenus-Tloehle discovery ainl that nf 
Willendurf, no Iiuuian Umes weivr found thus far in np[)or or t^iwer 
Austria whi<4i mu\d Ih? <fuis!ch‘rt‘d as quatemaryj and the same is 
inie of the littoral of the Empire* 

EirNUARV. 

lltingiiTT itself has als<> thus far yielded tm qiiiiU-riiat^^ remains of 
the Uimiazi skektoin 

At Bamthepy were fotmd Iwirtesof fi^lephfTfi priiyit^enht^ with frog¬ 
men tn i*f [Hittery, knife Vilades, poigmirils* and several Iniman 
skulls. It is nlso ix^porteil that in u <uve named Ndndor human 
Ixmes were fonnd with llnw>e of the grati King, while iLuinaii skiilla 
were exhumed In the cave Xagy-Snp. Iti-gaitling the two first- 
iiamiHl discoveries^ f), Herman proiiuiinriL-s hirnsidf w ith g^aal reiiscHi 
against a ijuiiteriiary age of the liiimaiL iHiiies; (he rejairts of these 
explonilions show’ plainly lliiit there miiKt have lieeu a mixture of 
aneiont with more m-ent ohjcetH* Besiiles ihiH the nljservalioas of 
the explorerH m'e insiinieieiit ami cmi tmt in- iilili^^l sclentificidly. 

lo the skulls from Nagy-Siip, it is well estal>lished that they prtj- 
iwfl from the loess; Luschan. and ITnngaria!i scientists are iit-ver- 
thclessof the opinion that it is im|x>ssible to give a liefinite condusion 
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t?onci^l'jtiii|i: tliPfit* IjoriP-^, tm- it is not fstubUsluHl how ami whc-u lhi*y 
LHH,>U[||i> ItKlgvil ill llu‘ 

TUB CAVE MAlUnrCKA. 

Tin' nivr Mitsypyrkn in In i\w nivinp Ojc/jw^ on the right nf 

the river rmihiik* It rnutiiiiiiHi (WM nrehcnlogicnil dejiosil^ one 
tienlilhie nml nnn j^ilcolithic. The irmaiTi-s of 4 hiimiin »kcletciiis 
taken fix an the uive were always iittribnlotl by its es]>lorers to the 
neolithir age. 

TlO: t-A\r. nr wm i^ii: oiuvHzrSKO. 

Tljis iniiTow fk^oix? is also situatetl near ()JCow^ Tnimptlialely at 
the t^ntraiicx' V, J, {^yjinunvski eiiino in mion ji prehLslorie lln'- 
phuv, !l w^iis loeahxl Lit the *lepth of 70 t'eiitiinelers uinl was inter- 
eahiteii U4wi.H'n llie dark hiirface loam and ii yellow lower depetsit of 
{[[OiU'rnary age. Aliotit the hrejilaee were numerous iiii[jleioeots of 
Hint^ some utensils of Ihuh'^ aiir{ iiiimeroiis potsherds. A fHirtion of 
Li hiimini oniiiiimi hiy ot the niargin of the Hrejdace, and lo ihe era- 
niul eaviCy wx'ix* some deconifKXfied she lb of the I/dit A 

qtiaioily of Uiesi,'! wert* also loixed wUh the allies in tlie fireplare. 
Tlio iiiferiur, yellow layeix^ (.x^iitiiioc'd liooe^ of mdnmb, laiL no tniLVS 
of mati or his haodivvork. The indieutioos ai'v that the urrheologiciil 
sptTimens ioid the huJiiiui bones aix.^ of the neolithic ago. and not 
quaternary* 

i^ErXJNl> T>lS<TiVHniEgi SSA[>E IN l?KR\fANY. 

Ill (Terniaiiy quaternary stiltiutis ara mucli rarer ihan in the neigh- 
lioring <'oi in tries nf Aiistris-Himgary or Kraitce* and 11013^ Ijc ex¬ 
plained liy the position of the iioiintty Ijotwceii the two glariul ren¬ 
ters^ tlmt tif the North and that of ihe Aljss. 

Idle stations of qualernar}'^ inao outside of the cavess aix^ stdilom 
found in the Ipi'ss, in wlddi the ttowiury Ls iKKir, hut in other 
ieal formations^ 

The hninao rrnntins mnge thrinstdri^s either wilh the old paleo- 
litlijc, Uii at the stilt inn Taiiharh^ tlie indiislry of w hiuh is surely pre^ 
Moiisteriaii—or wilh the Solutrean Ifinds in lix^),and Miigdaleoiao. 
They are sdinoiologieally its follows; 

IIL tilaeliil iicrhuL 

:k Eiiieralnclal 

(«l Warm jiJuiFiii—TioitmrlL 
rbitseof IJlH' istcoi^^- 

IV. cnaelnl |>i>rliJ4L 

ReatKkiclnl tlrjie+ 

^f<r> S^iliOmin. 

16) MiiifUnlcalnii:; ATia-itriijii.-b uo tbe tClOae. 
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I. Ilutpitn rt'mahiH ftntvly ynufernai'y. 

■fnK litATTflK AT TALTlACn. 

Tho liiuls of Tfliibarli ( rM’iir an? wall knowiu Tlifl 

nf thi^ ilapo^it lit tliis liKrnlitj was; fomim:] of grawl and ?5andsj j>tn tly 
of |Flni'ijil nrigifi, AUivy tliisi wsik n hiyt^tr uf ttifa.s, liiivin^ in ds 
Ifnvar |mi1 of fjiunn t^>nn nifKiniry with ilw h^h'piinit ftnftq^uiM 

iviid N/iinof^rroi^ Jfrrr/rL as wall uii ari:licolourjcal wUli 

Motjstcrianj for th<?nKi:^t part nlyplcrtl hhidaiiiimtSf hifikaii ninl Ijiirnad 
ljnTiL*s, IIml tiri'pli.Kt¥t; wIillc the iip]>er layers shnwcfi finiitii of 
din iii te (^^trp A prifa Ink ocerofi fh'h orh inuK /iVf n*j ffer t jv /n - 

hill, iuj tni(K=^ of mull. The iipiKM'morr't ytralum consisttHl of 
lyjjii.til hxws, 

A. Wfis foitial in the arrhcH^lopicul deposit., in u tooEh of a 

child. Tile S|winien lay t[\ the tlepLii of 5.21* nietors, mid the uutlien- 
lidty of (lie dud is Iwyoiid i|nt>Htion* ilistaivery of iiii adult 

hinnan niohu' wils re)iortt*d as having lx*en iiiade in (he hiyrr, 

lint the siwimrn was iditaincd hy a woikiiiipnan in tlio nl>M-n<v itf 
seientillc oxjilorers. The writer would not dan* to lanisider this K.mth 
as of f|naternary origin* lairruridarlj'' in view- of tlie fad I hat fraudn 
liHvo iM't^n tai III I nil ted at tliis station sin<‘o i\w c'Oiiiiiiejntanent of its 
exjdonuioin As sciinililic nu*Ti inanlfeKtis.! a i^roat ilesiro for liiiinan 
liones, it. was in it. lonjr Iri^fore tmiiiio <jiie prodiK^Oil a w1i<de HknlU which 
was lU'darnl hy VirdmAv Uy pi^ets.1 iti all prohalalily from st>nie netj- 
Uthir lairlal of the n^^ion and hy no nieaiis from the ijimternriiy 
dofnjsils. >JimHthio HiiiLs have also l«a*n sold at I Ids pho.!^ to ama- 
teiii"s for tnily paleolithic. 

TiiK laasiiaiT iif axiiioisacii. 

Tlie station of Andemach is locjitod id>ont 20 kilometers north of 
C^.ihlenz* on a ternice dcAaitinl ^10 nietriv; ahnr€» the: art mil ni veau of 
11 ir IthiriLx Tlir arcliL-olojzical dc[K.ifciil was found in a layer of loam 
which rovi-ird an undent ninl |mrtl_r disintegratial [\avir of lava. The 
f|nfirt^'ito iinpieniimts n'ctiveird :diow ty|it*,s stich iis art* kni>^vn frniii 
ihi* upper paleolithic. With the stmu» objinytH AVrn* foiiml nninerons 
IHtints—chisels^ la^tHlles^ and hurpiKiiLs of lame and ndudi'er horn— 
.Maine of Avldcli wen* dei^ontleit. The fainni n'as rum|>osta! of 
fi'nn(;if^r fifiifiulttK /iWmu/# wiow, f 'itms /fiijfjpHK f 
i fitpAitK isNffijpus LepNti tHirinh!^ etc. IVitli the arctiei>logi- 

nd ohfei’ti^ wen* dlM^i'i-verMl also ivra inrisoi’s of a child and seven 
of lunnun ribs Their qutittTiiiiry age is establishial. lievoiid 
a dmdit. The Avliok* deposit wa^ as if sealeil np liy the proiiuets of a 
[joslerior eruption of ptmiia! stone; this layer was 5 to U iiieter^ in 
depth and i'?overei! with vegtijd earth. 
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Thp fimls uiRclp lit Atich^niacii are prefer vihI in the Pitn'kieinl 

iMiLseum III Boiiii. 

EnKnSPiirfl, Docyirn-U m I^uefiisut OTtsrKVATlrtKK- 
(o) FAV.^ItlA. 

tiFMAN ftKMAns's OF Tttt t.\riiinnioKHt4^*' f^r-Aa RATurmxE. 

Tln ^5 eavfl j-ii in the viillpy of the Xnb* nt iiiKiut S kilometers 

west of Eatisboii. It in ns exploml in 1871 hy O. CEb de 

Zitteb P- ko fJiipnilK'l. wlio enconiitertHl in it a noolilUic 
with 11 wilt fan mu hm on a lower level ninie avrufti a <|iiitternury 
stnUniu wilh rernairis of Ilr/^ruu Afk:litriis^ h^itiififer 

pte. I'herv weiti ttigtLS that the earth hiiLl U^*ti {listurlied^ 
for lames of quaternary lonnonaLs were fniiiul tn ttm nwnt <.lepo75tf^ 
a ill I \'iw versa^ I'he wriltT has not Ijeen able to fiiol the rare qimti'r- 
nary iniplvnieiits of bone or nniulcer honi nieiitioned by Zittol, aiol 
ail tlml lie conlJ siee of the Eiiiit objects were aiypitail flukes with ii'la* 
tivelv fji^b color and fnicture. Under troialii ions he cmi not 

ad til it tile rxisteini' of ii paleolithic ‘ituilon in the cave in qnestiom 
Wbatevi r tin- farts iniiy la^ hnwevnr, it is wholly iiiipossilple, in view- 
cvf tlir ilislurlMHl ciinditinn of tlie depoHits, to assign any definite iige 
to fragnieiits of a hiiinaii skull i^xhiinail vritli the other ohjacls in this 
Ifwalily. 

CAVt oi' tiJkTLE^MExrrn —catk nr 

The data rniiireming the specimetLS found in these eaves are in 
neither ensi^ sal is factory^ nrid it is tieia^san^ to phiw IkpIIi finds arncing 
thtise of Miiertiaili age. 

Aneieni irport-s mention a linmnn sknll exhumed in in the 

Srhillerhot'hle,^ near Witilingeii, and a seeond one ilisrovereil in 
Its-Hi in the Erpfinger,’" or "" Karls-Ibiehle.’’ Then* are no pa Iron- 
lologleal ur stratiginphical data conwniing tlu’se ntves* Anolher 
euve, known as 1 lep|*onloch,'- near Oiiteiilx^rg^ yielded remains of 
a Liuiiiiin skeleton Vadoiiging, acconling to nil indications, to the 
nt^lithi<^ age: while a skeleton, discovered in the 'viioeksfeinhwblep" 
not far from Bksingtai, and btdieved by some to lie of i|imleiTiaiy 
origin, ha!H Wn shown to Ih^ that of a suicide, lairiei] in the i:ave in 
!7St>* A Lititiiaii femur has Iwn ciificovered in a cave named *M[i>lile~ 
Ms,'- near Sehclklirigen* in the valley nf the Ach» and tltv same rave 
vielde^l iMines of qiiaterniiry nninirniils, hut it is not s^erlain that the 
huiiiEin sperimcn came from iindistnrl>fd quaternary deijosit, and 
liencf" its age must ivmain unct^rtain* 
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TITF SKTHA. OF ^.V^^Sf^TATT* 

The tjerivatl™ of the ""skull uf (iiviir Stimgart) u 

wholly obseurf. In I70(> Diiko Ehu'hHrd-J^>ijis nf Wiirtujiiberg 
explamtioTi-^ to Imj inmh*! in nn uppulutii near iAiniistiitU whirh 
rtv'^ulted ill llio dis-covFry many objeols uf Ruuiau orifrin. At tlic 
biiso of the ili!:[>i>rils wriT tmctuinteml Ikhiu:^ of quaternary manitnnlsT 
Ijartieiilarly UrsuAt iiiul 

The^' iKHies woi^^ trinisporteil to the falnnet of Xiiturnl ni>ii)ry at 
^^tnttgnrU where they excileJ the lii||^liesi inleu’^^t ain.1 liei'ani 0 the 
ohjcxrL of a series of [>iiblicatio!i:s. Dr i^olomon Kes^icU rtiilic [>hy>ii- 
oiiiii liUii a ^Oil fksteotogist, wi'oto the lii>t re|KH't of the explnnUiolw 
(|nibl]shei.1 in the year of tlie discovery), nui] in this he irr^ists on the 
i^^ijiiplete of thi^ iximains of man* whicli he seait-hofl for wjUi 

iTii-e, TIk‘ si^roiul ifdentifie man wlm sjwaks of the Cariiistiitt limlSi 
D(H*tor S|ihi:iswiiis* cItHdares iHinnll}' that tin hiimau buiiu lias Ix'en 
riHxiverrd. Nor an* later nt'jmrts fumi tlie tn^litf'imth eentiiry any liw 
negative uii this imint. Finally^ aoollirr «mrt. jihysieiaiii Alltert 
(Je^isner. alllrnis twiee^ in ITI1> a ml JT5^i, that tlu^ Citinistatt exeavu- 
tions yielded no remains of man. 

Ill the liegiimiiig of llie Tiinetoenth renttirv. however* Cuvier 
jilreiiily knew of si lioinan lower JaWn But he writes in 1812: 

It Iff kniii^Tt tlmt ttK^ invaidil wuh liniiimsl wlth^jut prei'ctiitloa aikEl tliat tlirere 
Ifi DO ltni.lwk^d^£e sir Xu tLo leret nt wljti^li oacli okjeet wjir illiaovereil. 

ft h not until hence one hundreil and thirty-liTO years after 

the cxplciraLionise that the p]ileoiitoiogi:^t V\ Jaeger clix'laiv.s that in 
one of the glass eases of the Stiillgart Nliiseum he eame iirri^iss a ]M>r- 
tioii of a huiiiaii sskull iyijig next to some Thu mm vases gatliered in 
I70^X Without tle.mTihjng the sknIL lie S|jeoks of it, on the ineiX' evi- 
deni"V of this ndaiiou with ohjeets of other eliiss, as Liaving Lieen found 
in the (’’annstott exi^avations made under thr^ ordeu? of the l>iike 
El MU'hord-lands* 

To the 1 ‘ariier reports on the siihjeei ^hoiiJil Iw sulded Lite coiieln- 
sion of tie Thiitdfler* who is ul^i^lutidy i'eiiido that the skull wilh not 
found during the explnrati^jiis of 1700. Xo one knows when' it t'ornen 
fnitii, or when it was plaeeil in the ease. It may not 1 m? w ithout inten^t 
to stale hen? that later there W'tis founil at <*£itinstatt^ in The vicliiit_v of 
Ctfldrehe ami near the loeiility when? the excavations wen? eurrietJ 
on in 1700* a Uiimaii nuiieterv from the early port of the mhlillo 
jigeTv, while in 1810 tliere wiiH iniCEirthtHl in the sjiiiic iieigi.ilMarhmid a 
toinh with a ?.-«>11eetive. n??f)1ithie hiirlid. Tins tomb was in the tufa 
nml wof^ der^iratiHl with fos^^Jl tusks of the nianimotlu It is easy to 
that one may iiltrihiite to the skull pusizig as lliLit of Cannstatt 
alimist any origin lie lie^^ires. 


QUATEhNARV firjWAX IN" CRXTRAL EFKO^E. 

ICI ItAHEN—IIESBR. 




DlSCOVraiCfi OF ritrilA.Y rntTiEU at MtKUSSlAeH. WAVSffHErM, AS1> SKUQRrfSTAllTh 

III IStiO ir. <It> Alayor aivnotmml lln^ ilistJOVGiy of ancient human 
3>ono?^ at Moo^bach* noiii' Wie.^baden, without giving tiuy irifurmiit inn 
iiH tu their age. 

The i\vi> skulls nf Miinnheiin were foimdt accoriiiiig lo Scliaif- 
haiiMoii, at the depth nf ii meters in the t|iiritenniry ginvels of Meckar, 
near the phn'^i wiien^ tliljr stream jniiisi tins lihtiie. SdialTliaiii^ii 
consi<lerc!<l the sjteouiieiLs as iHJitrU'rnjir)% for the i'etisr>ii lliat they 
wore separntefi only a few fi-vt from tt'Oth of a mainnmtii and pn?- 
Pflnted the same aspect. One of tim skulk could not tie prrsor^'ed: 
tJie <iTher shows small size* thii eapaoiiy Ijeing eiibic centimeteT^ 

The sknil of Beligcsustailt* in ^essl^ ladongcd to a skeleton which 
lay meters deep under iii<alern alliiviitai and on qiinteniury griLvek 

The two hist-ininiiH! sjx^'iiuens were certainli' de|x>siied in the 
gravel liy the thajileil rivers* Positive wnclnshsiis ns tt> their age are 
iiiip(>ssihle* 

or iiciJA^ HEOj?rck:«H ritoM; 

Tlie siratigrapliY of this finiL inaile by Ami Bone in (thongh 
possibly at a later i>erioil)^ is nneertaiiu and theiv are other s^tioiis 
donht-H as to nntiquUv of the honesu 

Ca> Al^^ACE. 

TiiF sKirtJ. or KotaHElid. 

If it is almost arhi trury to quids fy tlse Cannstatt skull as qnaternar)", 
it is qidle jxjHsible t« apply the same eoneliislon to that of Bgisheiim 
I is liistory IS as follows: 

In lSti5, according lo FaudeU a fragment ary* hiiTnan skull was 
futiml in ihe normal " loess of a vineyartl at the depth of meters 
ladinv tlie snrfaei^ Animal Uvne?^ dispi^rsed tliroiigli the same get>' 
logirad layer l)elongi^tl to the hors<^, ot. ileef. and iiianitnotin The 
slate of preservation of the human and the animal lanies was tins same. 

All tlie akivo indicatioiis are w ithout nlj«ohile value. Schinimrher, 
who ocmipietl himself more twcntly with the question of llie age of 
the sknih d<H.dare-s that aa:nrding to Faudel it was found l>etw'een 
recent iind aiicieiiL ltK>ss. Scliiimaeher do^ not combat the opinion 
that the specimen may be quaternary. 

In ISh^l (iutmann discoveri*d in a field In the virinity of the same 
bill fivun which cjimv the skull of Kgkheim, another enminm^ 
which is veiy siinilnr In ihe former. In I he same hxTility wen^ 
idso founii four nwdilhii" tombs. An arm kme exhuincil with the 
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riutmiinn ^knll ami thi' Ihjiu^ from ili(> nwililhic biirialf* hath show n 
pt^jpln of small iS■tat^lfll.^ Tlu* tvsttiibbiu^i^ of tlic Kui.slitVm i^kull to 
those of thRse IiitiH- tlis4-'dverier niaki^ it very |ji'oljaSilit iliat they art? 
rotetiiporanooiis* thot]^li it .should lje reiiitirkcKl thiii iho saim^ hill 
ct>nlaitLH uJst> iPtlirr ^Tiives. rani^iiig in ago from iho noolithic to tlit^SEi 
of tlio tiJiio of the? h'rancft. 

Tnt: Fixrifi of ikio.wctoib Axn of TAOorjiitinM. 

The former consist of si?TeiL himinn skeletons, more or less com¬ 
plete. disi-uvercMl in IRHu, with niimomtis frwimieniH of pottery and 
^igns Ilf its main I foot II re in place. The jaitieiy dates pndialily friim 
ditTei^i'iit eporlui, all posU|iiuleriisirj% The lajties foitoil at 'J^gtilslieitn 
i’*onsist of the remains of fiJiErtetMi liinmiiL UKlies, Uiirictl iu symiwet- 
rieally imule loinlw in the loaai and ncromi>rtnied wiih some frag¬ 
ments csf ennle potler\\ Mviilently they, alni, ran not Iw^ ix?giirdefl as 
c^iinteniaryH 

O'i TTin niiiNU latoviNrE. 
tuc iiH^jflrr or sTrCTTiv-An-Mnx,^ 

Tins find eonsists of the remains of at least eight httman skele¬ 
tons recovered fi?oiu tiie tip|w‘r part of (he i^vih and th«lirls in front of 
a i^ve. Ill thessnne layer wen* found numernns Hint implements ami 
lame of mumnioth. The whnh* foniu-d prohahly a purl of the former 
ftmteiils of I he rave. Tlie age of I lie Innnan lana^ is nniwhiiii. 

Ill a ni-ighlmring rave found nminin.^ of paleolithiir as weil as 
of neolithic rnltnrn, atal even of llie age of inelnK Fragmenls of 
hninan hones wen- disj^erseil nearly eAwywhere, hnl their cigi* cun not 
la!! i!^tahlish(^L 

TII€ S^vNaCftTCIAI, 

Xo other liiseoveTy has l>cen so much discnssetl as that of the 
Xeaiider valh^y. 'I'he hitf^t o()nTroversy con<?eniiiig thb find was rsir- 
rinl on bf'tween the giiokjgists Ci Ivfauieii alitl H- liiniffe. The latter 
huM piiliiislied tlivw studies wdiirh utitiJ^i? in a masterly maimer all 
the inforTOLUion that eiui he had frtuii tlio earlier rt^ports ami from 
oiir actual geological kiinwledgr. Tiie w riter in a similar inaiiner 
iirririHl at ihe same roticltisiotts fis Ibnilfe, and it will tinJfirii^nt to 
rejwrt ihe decisions of the latter. 

Tlie valley known as Xeiinderthal ia IntA-eiwii in part of its cniirso 
hy the I>ia*sacL which in one place pealetrates the Devoniaii 

limesli>iu*s. This [lart of the valley is alwait (’iU meters deep and the 
shies shiHv mimeroiis envesL. It was in one of these, known aathesiniill 
'*■ I'tddhofi r (Irotie^-" that the ^ Xeainleithal man Avas, in LS5t>, ills- 
^weretU the cove is on the left side of the river* ulKint tii> meters 


qi atrrnahv iriTMvN in tf.xth.u. efbopi^ h*)5 

alKJi’o llie actual Icvd uf tlii.' tvatcr^ li a vi^ry rc»^iil]ir 

vuiilL tei'MUTUitin^ in a poiiiifil [t was S bruaJ 

aiul meters lii^li Just liehiml the luniitlu hut this nrtliro itstflf veas 
!^j constricted tliat it did not allow of the |iassji||;e of ti tinman IxkIv. 
This cuns^^ict^Hl n|>eniji^, elevated alHive tia.' ihnw of the I’Sivi^ rnn- 
dneteil to an externah pmiiiinent. irn'^iikir plutcjn,]. U'he ihwir of the 
niv* wa.^ covered with o layer of loam [2 meters in depih), the siir- 
fiiee of vvhidi wiis on the level with the lower iKirder of entrunee eon- 
sirictinii 3i.s well us witli the siirfnw of the ileiKwiUs oEitside of Hie 
riiva. 'rhe Ikjiics of the ” NeEtiidcrt hal man " hiy GO c5‘ntimeters Iwdow 
the surface in this loatii. l>r. i\ Fuhlrot slicewdt^ in saving the 
nilvariuim die two femurs, Uuli humeri^ htah tiliiie (nearly l■cnl^“ 
plete), die T\^ht nnlins^ the leti jadvic Isinr* a fni^^meiit of the ri/^lit 
S4^a|nih^ live pien^ of rib, and the ri^ht clavide. The hniiii idsu 
rimlallied a few sinnlh s^caltered tiodtik^^s of Hhit. 

The iiImivo is all that x^e know in rej^irii to the Fclilhofer cave 
and its ct>ntents. So eumj^i^enl scientist lisissei>n tlie skeleton in sitn. 
11ie 1>i>nes wen? disixivenal hy wtirkin^^mieii, whn were tlemolishin^ tlie 
cave, and when h'nhlruL arriveil die Iokuii ninl IxJiieTi liad alie-ady bt-eii 
ihn>wn out of the rave, luiJ in part pm^tpitaied into the rjiviiie. 
It is not known whether tJie disitivm-v was tlnit of a n>ni|}leie skdeton 
or not. aiul how' the Ixiiies Winv dispnsixh The toiiiii hii.-^ iiev'er iieen 
M^rSon.sly e^aminei! petrofjraphirjdly ainl mi cnie lins stmiied in o 
ihnmni^di manner the inti i ior of the cave or the i:nwk*es liy w hich it 
rxirnmumcatiHl with the snrfjiceHi 

More i\.‘rent reM^arehes concern I n^r die cave and its contents, and 
pnrticiiliirly its crevii-es, hjivy not cleared, but in some jt^pixds httVi* 
niiher an^ijieiUed the difTicLihies of a definite deteniimiilion of the 
aee I>f tlie skeleioto it is issrtiiin that iH exact a^ is in no way 
defined, eitlier Ji^silo^ndl^' or *-tn:itiprafihically, 

Si:AXtl*Jrt-Et,\t. l4Mi NO. 

AJesst^ Ilaiitert, KlnatArh, and Koenen ha it iriven to sedence n 
xXeimderthal man ■' No. ■W + Tlie nf this sjieciiiiciit is iyih] to 1 h' 
tiiiiLilt iiKire iweiit than tluil of Xo, l. but eviui thus the ilLseoveiy is 
juviblemutieuL ]( i^aisisls nf pnits of ii skelrtoii. without (lie f,kiil], 
fcuiKl ill the loe.'is ivliieh txtvers tJu* iipp<tr pititciiii <if llu" wHintiy. 
I'lie liiy lit till! ilistiini'e of uluiut dt)0 inelenj ti> tiie west, of tlie 

Xpiintlertliiil ciive, iiiid iit l]ie ilejjtli of ">0 tfiitimeters Is'iienth, the 
siirfm?e. Aixi>ix]inj|j to liiiiitert the Icwwsoceiipiefl tin* I'enirimit of ade- 
stroyiKl fill's, in wliieii fase there i.an Iw no doubt that it was ivusliCH-t 
intii the ftjvv posteriorly lo its dfjxwitioii nii the phttenu. The UiiifS 
iiiuy 111 !VO Uh'ii ivii,slit‘(| in lit the siiiiH! time, or tiny rimy liiive Iwn 
luii'ieil ill tlie tiive kler, Xotliiji«; wu.s fnuml witli liie skeleton wliielk 
iiNgiitgJve uJi liutieulion of its ii^s 
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CrrUT3t CATOt IM JliriEiE-Wl^rHAlJA AJ^P IS tllliUtNOU, 

I^eo^fline^ of Immcin skoieions ro|.>r>i:t^ or tipix^arinij for ai time as 
ofquMlPmflrY iH'igiii wciip iii.sis>vei\rd m thv iMives " 
ni?iir Gt'mlh-tdii f the KaiilierliiN»iilej‘* near IxMmathe; the Balve/' 
nil till- [[(K'lme; iiie tiear Warstehi; umi ii t^ve 

iiPHi- Ptiexsiieek. A eritit-al stiuly ha^ in nil ihi'^ shown a 

donbtfnl or a mnipaninvely modem age of ihc spechiietiw, 

THE KKnj. cir HixiaOBr^ is miASiiESitiTKc^. 

Rixdorf. wliJeh is <^lebrnted for tlie paleontoioglenl remains in 
vicinity, has also given a hnnmti skull, which Kriiiise held ns snitdy 
qnilli?rnary* E, Friedel dejiionstratcd subs^^jiiently tliat the st>ecirnen 
dales fi oin I he wiumenwmeiil of the liLatorie eiJocli. 

rnuiii eAicr.—ovKitiEK mauk ix ^iWiTEKni-.LXD. 

The pnlcoliihir dejiosits which were thiLs far discovered in Switzer¬ 
land nti^ wit hunt exception those of tlie reindeer nge»—that is, either 
SohitiT^-an (Ktwerhrh) i»r Magdnienian (all the other statioiiH), The 
inveslignLiaiLs of Fenek and Hnieekner linve ilemonstrated that man 
rliti not ajqxnir in the country until Jong after the inEixiiinim stage of 
tJie hist (fourth) glacial jjcriioiih 

Quiitcniary iMmuiiiis of the liiiiiiiiTi skeleton wert^ fonnil only in (he 
caves of Fm^ndeiiihal and Ke-sst^rloch. 

1. gitattfrnari/. 

TDE CATE er FfttCXJlL'iiTIfAt, 

Tills nivem, sitnateil in Ihe immediate vicinity of SehalHmuj^en, 
ivas explored in 1874 hy Dr, Ii Karsten. who foiiinl under a liiyer of 
ixii^'iil debris amt tufa a sLmtniii of fntginents of juriissar limestone 
(friijii 4t> tci tin iviitimelers in depth), which Sower ilowii gave place to 
n hmwnlsli loam. These two Jevcls gave the remti 11151 of 
ttfTiimhf**, f lu/fiuft {ntiinUus, 

fVeewrt fhp/nta, f 'ci'CH# 1^1*'phn^ prifiiif/euiu^, 

and othei'S^ Ij^sides which I hey ixwealed ti rich ^fagdaleiiian ilejiusit- 
Ileiw Evar>iten foil ml also remains uf man himself. Thidr slniti- 
graphic iXJcsition leaves, airt'oixHiig to tills author, iic^ doubt uA to their 
ftmiternary age: they Irtdongeii to the undistnrlml Magdalcniim de- 
|x>sits. The I Millies <wiisist of n f ragmen I of a parietni which lay in 
the uiuldli! of II hn'jdiicc, licit far fivim the li>wer jaw of an iiiiolcscent 
individual; ami of a serie.H f>f other fragments of skulls, jaws* and 
]| iH very dt^irahtc that the ohjc^-is gatheivd in tliis i.xivc Ijc 
uiii«U> tlii* snlijm Ilf ii nnw iiuiiKjjCTiilfh. iiuirv ix^iiipivliRnisiivo tliuii lUu 


QUATERNAltV" HUMAN REMAINS TN CENTB AT. EUROPE. 397 

prpvioiis' piiltlic.'iiLitini nvv in (hi* |nh?rfssion of tht^ JtKis family 

ill xSohniniiiii.seu. 

TUK CAVE ov 

I I is not necessary to on the imlconioloi^icrt l \md archeo- 

logicHl iiii|)orlance of this stutimi, which h liKitteil in the. iniiiictliflte 
nci|^]iljoHHMKJ of llip villngi* of 1 hiiyiig^Ji* S kiluiiiotprH iiorlhwcst of 
.ScluilTliJiiJM'ti. T\w wivo wjis cxploivtl ill cj^ciiipljiiy maimer in 1871 
liy K. Mcrk;F and oj^iin in 185^8 by M. -h XLitfSch^ and ^hivo by 
J. Jltdeilci* 'flic f|tiut^'rnary fanntt (ninsi^lrd of /V/w Filiit 

(s. vatm)w L f/nriM Cafih in^opujfy fr ii/o L rtiWflw, 

fJkphftjit prh/iiffentu^, ICqmtit rafniku/!^ itfjuas 

4rcrfl/f0 Ikimjrf^r tfirnm/m, IfenruH r/fl/i/iuw, 

etc* Mini impleniLmls were vci*y ntiinai»ns* and 
the same applies to those ^.^f bone ami roimlrer lioni ; some of the 
s[M'ciniens were j>artly carved or eiij^raviHl. They uiv clniracteris- 
tktilly Solutrean. As to akcdetal remains of man, Merk tleelari^s 
exprcTvsIy that lie enconnlemi in the dt'[Kisit frnni ihe Reindeer 
iinly a single cl a vie Jp, Iwlonging to a young indiiidnaL A skeleinti 
of un infants i^shuined from near the surfin'c of the inodeni debias, 
cran nfit la* c-orisidered^ 

III view of the above exact old roimrts it is sui prising that d* Xiicsch 
i<}und. st^veral years agin irs ihi- SolialfliaiiHC^n Atnsi^iiiri a skeleton of a 
young ailnlt of small stainix* (the femur meiisniXHl hut "28 ccnii- 
meters in leii^h), whk*h* aewrdingln nii nld InlMd^nime fnmi Ko^^r- 
l<K'h* In ihe vicinity of these human lames were tlur^- of door mid 
pig. and fragments of pottery, 'rhey are not to l>t* regai^ded ns 
quaternary, hut rather lielongto the so-ciilltMi Sw'itsccrlaiui “ pygmies.'■ 

n. f/tdiciftiiViJf to dlsaifth'tk 

THE STATION OF SCnWEmUBBlMI. 

Til is ceiehraied sliLdter near Sclialfhaiisen gave lo J. Xne?veh 22 
tomh^ i.‘olilairiiiig the remains of '27 [Tersnns *^f wimin 11 were adnlls 
and 18 were children lie low' 7 years of age* Among the pliildn*n’s 
skeletons \i were appanmtly of a rece-nt tlate. Of tlu’ uifidt iMidics 
several inilicated iH*c»ple of small statiire, and wetv rhissed hy K(dl- 
innim as pygmies^ hut may meredy represent t]ie shorter individuals 
of II sill Ell] TEice* 11 le bn rials except ing thos^^ of more renint age, 
must be attributed to the msdithio fieriod of culiiiiH" in the (,«:uintr}% 
This upinion. which is shartKl liy Xiiesc:lu is ix>ii(Smird liy the dis¬ 
covery of neolitluc burials—^in which ncciirixil indiviiluals of very 
Himill Htntiire^by rbx*(:nr MiiiidacU. in 1874, in the cave DucbsenbueliL 
Canton Schaffliansen. 
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1 . 

ESKi'AftATUis: iw ^m ^n^-A&vAXs^ 

In nnotlier urtirlt' Uy thr writer* wm diwui§sed tlio 

rjijcHtinn i>f the on^injil liome of the fireoki^, the riiilii‘ii‘l4ttin^ the 
(fiinls, imd tlie (fenimns. Though hii^tory docs not tell list thi; 
exrtil jK^ri<Hl of the depzirtui\> of thm^ j>i*nj>les fimiii llic |>r«to-An’3in 
teiTilorVj we t-jin iieveiLlieless tmee tlieiii hiiLk to llir very imnlem 
of tlliit tJIJH^ 

"I'he (JiwJcN w'ere the first to Ihitl their hLstorJo honiOj but tlie story 
of their itsifiratirois: hither is JosL AVe hove, however, in oil prolwt^ 
hliity^ icoiaiiipi of their i^neient so|oiirii northi^ii^it of the Adriatic^ in 
Uie vnried ortii^tie jwtterie^ foitiicl in yueh iibuuduiiet; hi neolithic vil- 
lii"i^* fl-s fit Ilntnurt nojir St^myevo in lirAsnhu 

The Uinbro-Ljilins, who euiue fmni the imrtheiist, may lie frtiiflieJ 
ot n tiiiio when they were ? 4 liJl jji iT?!tttioii with the region of 
the I)iinnbe.« 

The lionio of the proto-Gttuh adjoined! the firnto^Aiyaii lorritory, 
iintl W|^f^ formerly confounded ivith it. it Iols iiow been dehiiitely 
locuird IIlong the iipj)er Khinr and the up^HO' IhinnVK\ wheiirc it 
readuni to more or Iqsjs fixed liiiiiU noithwiinl and eofftw'iird. 

The originnJ home of the jiroio-tiermaiis I [>lwce, on Iho Imk 
of uivJieologieal and even lijstorlnil data, in the n^mou w'i,^t of liir 
Bohiv. 

HAlJotmet by i^ennlsBlnai of ith> nut bur, from Orli^lEUHi Slavesc, by 
JCahi^rowhki, lii llmirtlnrt ot Meiiiolres ile In ^xietu ii'Atitbi^£kuh»elf- 
PtiriM, fill! KL'HeR, Vol, V* |it. (t, ipjs. 

It For ollM>r ikrtielett nil ibt* hy l^n>feissi>r Zahrowi^hU we li«^vae ile Tlirolo 

il’AnthropeJoirie for iflonary, also tin* paiiie Tf^vue for Jnauiir>^ JtWik 

luiUer rbe title Peiietrwtlaji Klavas ot Tninrfonimtlon rerpttfiHfjin? eu BoU^me 
et war ]a Mstiibi. iThi? miue nutbor luia In la^^ioirjitloa similar pipers ou tbe 
LltJiiPntans DtUEl thu Flaniiy) 

Rovtir Srii-iitiflq|UL% FMbniaiy IS, 

m 
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It tny\f rrniiihii^ to dHvnnirH' i]w fallun'lnriil of thi^ TIjIh ih 

till* Jiiiisl liiflinilt titsk^ Uit tln' tifst htj^toric Jiifoi^iintitiii i^oiiLvrnin^ 
tlii^ni discroverB them alrt^ady Bproiol over niiil widely titpn lilted 
turritoHeB^ Tlae liypotlieBi.s tliiit llrev tmiie from A^iisi^ or wtit idcn- 
tii^il with the SiirtiiiitiiitiB^ ib the if list tenidde, Ijasctj on fsmcifnl 

tlieorifci, while k^t-iiifonnett Eiiithoi*s have derived tliciii from the 
region td the I>iiiiiil>e.^ Their kiiigiiafre, of the Sateiii ^roo|i. roiild 
liiLVL* origiiiuttHl only in the viisfern zone of the proto-Arymi leiTiiory. 
'rijr liiigiiiBtie iinw-itorB of thi* ShiVB Fi>rsMid over the wef4erii part of 
(he viilley of the IhinidM^ only after the tTmlniD-LtitiiLS iind Oni^kB^ 
on the one hiiiiih and the irniilH hikI tferinaiiB on the others were eillier 
dniwintJ away or had left that le^ion. The Shivs? ejune later* wilhniit 
Iwing in flirei't eOBtiul with iin\' of thoi^ pwppics, IVe knnw that the 
lllyriaiLH cainie fi'oiu the ra^t to niTUiiy tlie Adriiilie liltuni!, iind anb- 
aot|fcLeiLtly i-iinit* the TliruriiiOB, from whom the fonner 2 ie|uirated. We 
know' also tlial the Pannonians woiX' the paventB of the DjicinnB, mid 
tlni( the MoeHimis^ lllyrian^r^ Daeiaus, (ieles, and I*Lkiinonikm!S were 
u)L Slavs. 

I’lie ])hnei|>ci] promoter of thin westward movement, the nldeBt 
c^oristiiiieiit element fd the Shivie jieupte^* noLatily north of the 
l>aiink\ from l^umonhi to the Ihiltie, and from the Kll>e to the Vh- 
tnhi. wa^ (he jieople that, spreading over central ami imi'lhem Hnropt^j 
exciiiitively priietiml ciematiiin of the driuL Thk laHij^le w'lim like- 
wist* the piiipu||aLor of hrachycephaly or slmrl-headed ness. 'Hiey 
twranie known in hi^torj'" as the Venetij one of the nio^t an rim L 
jmlitleal {jr{ni|jiiji^ of rent ml Eim>[>e, and in the days; of IleriMlolnfi 
they fH^ciipied all the western districts from tlia Ailrlatic to die 
Dunnk. A close study of the Wneti lias proveel l>eyoncI doubt that 
t ite Shivs of I he w estern z<ine <pf L?entrn.l f^uropo* from the Adriatic 
tu the Ellx* and the Daltie. ant': their tlcscendants. 

nsBWAnOX iiT THE SLAVIC TYPE oX THE eaSUaK liY noaillirATluX or efUTTOAbVAS 

A70I TILBAjt*LA7r TTPIIA. 

If we e.Yuniiiie the repioii of the Dannlie l>asin from the Alps to the 
Black Sea, W'c Jinil the Slavs there as niiUKdUhoiis. If then^ nv*^. diw^ 
trh'ts where at [present none or t>nl few Slavs live, nevenhelcss we 
ahvayB Iind thtnn in pniximity theivlo, in piaees where they sought 
haiiiral [proteetion against invaders or into which they were driven. 
There Ls no other ethnic element in (he Danulje bn^iiii that conJd ilis- 
pute their liidigunotiB uFigin* for all oilier iH'CUpatits am either oam- 
i|uernrs or immigrants of later iiiiit*s. We know tlmt the Dariaiks, 
ihe PaniioiiianS;, and the lIfM»siunFiof the Honniii periofi vvere auces?lois 
of the Slavrt^ and then* Ls snktantiul pna)f that thtK^e Illyrians* with 


■ ttevui- ill- TKcale. Juanar>\ 
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whorii (Kp fJaiils inixiHl fnur hi^nJivi] ypai-:^ in^fyiv iht^ mi. 

ivare llkf-wifjf .SIiiV£4, Hiil wiiuii aiiid hu\v did llie Slaivs I^M-anK- thi* 
ixidi^nes nf the l>finiiU‘ lait^iiu wJiioJi as l.•arly ai-s ttu* idglitmatli itii- 
liiry U. C. proto-Aryan lerriton" 

It is known jKjsitividy that the ThriK'innsof tho rai^tcni muvi of flip 
t HI sin fe"piT!id tuw iinl the west mid the Adniitic Sen, and fhiM iit iilxiut 
I lie Ittne ivlieri the T’^iiiljnj-Tjitins and llie Greekii were still agSDciateil 
jiurlh of Hie Adriutie ur were 3 list separateih The Illyrians deUehetl 
tJienis^dvt^ fry in tbe^* I’hruciiins 11 nd suttspijiienily even drove (ham 
oiii from |?ri=^nt Serviiu At the suiiie time the naaiaiis and Geles 
settled in distinct ^fri>ii|>son lliittciaii lerritnryT and it is known that 
I ill n laic periiMl their hiiignujprp did nnt inatcrially differ from lliat 
of ihe HirHcinns. From llieir fii'st iniiverneiitH tlie Tfirucians 

mixed witli some elements fioni fnirts of Asia whett^ they 
ihemselv^Mi had lived. 

The remains of (Hasinac ^sliow that in llW h, C- the tltyriaiis 
largely jmiservetl the cl 111 racieristJes cjf ihe prolo-Aryafijin Knt wo 
also hiid there a new |>e<jple Unit biirnetl their dead and lhal mixed 
with and modi Bed the dm meter uf llie imtives. The prugixws of this 
new ciinstitiient is marked by the growth €>f the eiislom of incinoration 
of tlie dead and llie expaii^on of a cJviUssation now- called Hall- 
studtiaii. 

Tlie IraTisformatlon thus elfecied in t!ie iiidigeiioiiH Illyrians anc] 
othei's is tJie point of departure for the fonnntion of the namibiao 
Slav ic type, distingnisiiing it from the proto* Aiy an. I is expain^jon 
Ixx-iinie^ as it wcre» synilMTilScal for that of the Slavs;, iilthovtgh it was 
itself by its origin neither Aiyiin nor Slav, riicse pt^jple^ whose 
hi'uchyeepliaiy extended to the neighboring countries, were' the VenctJ+ 

QlflulX or Till: h'Kxym. 

Herixlotus mention* the Veiieti in two passages* In the first 
(L 1 SM>) he icHk IIS that the BahvIordan eiistom in every village of 
iinclioneering Imndsonie nmideits^ and wdth the money thus obtained 
from rich wooers imdowing the less fair niaitlens and laaiTviiig tliein 
to jHJor mein also esiste^l among the Veneti of Illyria. In ihi^ secoml 
passage ( V, y) he tclb ns that they live on the confines of the Atlriatic 
Sea and. toward the norths adjacent to the Sigynnic that inhabit the 
entire territory bei'ond the Danilin.^ Both refer cnee* hint at tJie 
*lsiatic origin of the Veneti. Stmlxi is even more explicit conceni- 
iiig this origin. 

ivlybius ('210-195 B. C.) relates (Book II, Chap. IV) t^iat when 
the Gauls captnreil Kome (300 B. C ) ihc \'eiieti invaded their 
country—that the plains of the l^o. lie say* of the Veneti i Cliap. 
Ill) they aiY^ an iincieni people celebeat^rd by the tragic poets for 
SM ISKW- 2 G 
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ilmr Tli^4r risriloni^ nnd nre n^iirly thi- 

i^uiiK' t>f ihe CtiuiK IivIiMf bpi'rtkiiig ii tUffi^ivnt 

Tliis wWiirh Polyliiiin wai> tivith^^r Ijsilin nor Gjillir, 

t?oiild only hav<' Wn n Slavic fliailcet. Tlic fiiiieriil inscnptioii^^ frcaiii 
I he V'envHun villa^r of AqiiilEt i'tinteiiipijniry witli Sl mt>a nrc Slavic, 
iiiHi till? jivii|j1c of llic extreme northeausl of Italy i^tiH Uavc a pLirtieu- 
lar Sill vie dialect^ the Jiliesitm. 

In the iime of ncnalolnsi the ^'eneti were iisiioclaLccI with the 
Sigi'ima^ who i^^ttlcil north of the DhiiuIh- aiiU were eimnecled with 
the traillri. Viw wliile the nilli'cl tlielu*^*Ives ii MviUun coloiiVf 

the Sig3^nn:L\ ou tlivir parl^ hail "habits resemhliug of I he 

Medes,^ I lleT^aiotim V, !>.) 

For SI IS other [>tis.sagc in Stnil>r> (XlLJi* 13* snul 3ri) wc learn ihftt 
the tnuUtional ori^n of the Vcneli was that they catoe to llie .islriatie 
shortly iirter the fsi(] of Troy ( B. C\), from Paphlagv^nia. where 
tliay were a^^iociatei! willi the t'apiKidoeinns. after haviiijjr j>jirtiri- 
palesJ III tfie 1'rojiiii wiir with the Thraeiiuss. 'rnivcrsiiifr Thmcia 
and Illyria, they reached the Ail 1411111 !, hrliijLHn^ with them element-s 
of iheir i'i%4 hunt loll, tludr large Asiatic hor^, and the custom of 
hurtling tlieii' ih^ad* 

riimicAi. I'lEAaAi-ttJtirtrrKK A?tt¥ AL'i^iriaiin l.A^nltAat: *w rnr v^Mm. 

All imrxpeeltxl light m thii^ thrown on the prehistoric psoit of 
cent Jill EiJimpe. As stated aSwm\ there was iit (atu^inne^ to tlic south¬ 
east of Serajevo, a wiirlike Illyriiiis people, their customs ifleiitical 
with the Thrnciflns, who mingled w ith a foreign raci* that incioeratod 
their death Now* accoreling to their number und their inateriah the 
Glft^itiac sepulchers date between llse eleventh and fiftetmlh centuries 
Ih Cm and somi^ iMdoug to the time when the Vciieti, after tJie Trojan 
war .fllS'i B, CK gradually crosscfl Thmcia to roach the ixoioiry 
north of the Adriatic. 

We know m^lhifig directly of tVie physical traits of the Paphla- 
gtiuiaO-S. Of the t-appads>eians, how^ever, sonielhing is knoivii, for 
the AnsyriatiH fought against them lieforp the end of the twelfth 
n^iitury B. (1, and they formed jjart of the EnipiiTe of the Me<IcsL 
lliey had racial and lingiiisticr allinities^ with the Turanian clement of 
Hither Asia, with the Sumerians, the j>ixito-Ariiieniaiuj^ and die 
Mciles, The saiiie was probably the witli the Paplilagoniriiif?, 
for the aueicnfe depicted them as very dilTerent both from the Tlim- 
clans ami tlic (.niiils of Ihilatia. As to (he ^^eneti. llit* ligujx'is on the 
fiimoiEs stide of IVpitsi ji all sliow (ladr ly|a% with the nose conciive or 
sliorl !iiiil lieph'S.'^vil at (lie rrail- Short-hemUal and hrowmj they 
inirotlurtd brachycephaly into llit! nortlieiist of Italy, profimiullv 
lofMlifyiisg the Tiahrcp-Latins and the CtuuIs; niid likewise friim 
tViem came all the characteristics rJiri^ kuowTi eis t>ltQ Slavic, h term 
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vvliioh iviij^ht Uj siljjimlofspil, "I'hev uli^i rniTiecl hmchyeephal^' Into 
(Hf iic>rtliA^-t\st iiiu\ till' iinrili jis fur ua Uii? Huhic lidoniL and thni 
ib iht^ prificdpiil Infant f»lcnieti.t ilit? Slavie 

iy]iL\ In Italy ii!hit's tin- ^vt»n Ijy (hi" unwritH ii:< 

itirliidin^f Piiiliut, Mitnisciu Ikdlunm iit]i| tun i^itio^ in (he 

l^im-iiitv i>f In Pnivifitvs iii^^riptinn^! huvo 

ftjiiiitl sii\^ nltriliiitHt (n iiw SjEiitiHi- iiisi^riptionK wi+r\! 

niitiml iin iwkri near ^Vuriuhieh in Hie’ £^nstern part of ancient 
Xoriciiin. (iVArl^^pis lU 7U.) !n ('arintlhiii. iii^iir Ik'Hadn hrnnFnO 
iilpjet-t^ and jiattcry fiii|^nii"nts weiv foiiinh niLtrkial. iL witli 

ciianictei:^ tif iIichc insi/nption^. ( Panlh 11L p. Ta | 

Tlie hiii^]a^> of ilie.sy iiiHa-ipdona wuuld licr jit‘ttled if tiip earliest 
to|)o^ra|jhi('iil iiiinit'^ nf the Vencti and tlie toinh msfcripi inns nf 
tlicir ancient iiml [Miupi-fnl ciiy. At|iiiliii witf m^rcplnd as Hiavltv 
hut ei'eii iLHiili' fmin tids nr tiinl tlinl in (lie wlmlc ]>iniiil>ixm re|rion* 
fkaaitdrd dsnvti In onr cm by Venrli intenuixe^d u itli iTtiiits, I here 
arc none hnt SInvtr loiigncs. The«o lani^mges incfndc eteiijciit.s iiitm- 
liinvil into thnn by the rnni(nci'Jii;^ (rinils nf the fniirth laMitniy 
li. (’,* when they fttserl with the IJIyriEins;, The}' iwu-st, then, have 
exisEcHi a I least seiner ihu foiirtli mittiry li. C-, a ml it is very prointijle 
(Imt it is to one of (Iktsi.^ hin^ini^^s (hut l^olyhjuH ivfcrs as ladnj^ 
neither (Tullic nnr I>iLtin. but jafcnliEir (o the Wncih The name 
Veneti ill liistnrie tijnr. at Icrist in the sixth mitiirv A, wsis (he 
generic term for the JSlavs nmlh t*( the ('ar[aitliiansH Xnt niily did 
they iiM* a Hliivii" lanj|ri|}ip\ |>iil jhey played Ihe chief role among the 
^^lavsi* anil a knowlcflgc of (lieni is therefom of riiLitei-ial iii^istanE.^ in 
tearing the ndvtiiiee nf the i?hiv.s^ 

rilK vrstTTT AXh T^triK XoaTJI ep TJiK iKAMaill AMI es- Tur. ILVi-TtC — Tincra 

rAXJSoxiAX fipi-TJix — intxTiTir with tiik eci.AVs. 

\Vheri?ver the Veneli spmuL iheiv i^lava have Jivei] or still dwell. 
Till- Jiiiine Venetu iinalngiaLs to thal of (he Franks in Fnnice. and of 
(he Vrirbgs in Hussia. iiijfwars m the Ihmniaiian eity of Viiulehiinu 
V'ieiiiia, in that of the Viiideliehin pint of Buvarhu fw^twei'n Sw itzer- 
land and the UanuU"^ and in that i>f the Wends, who Htill hold their 
ow’ri hi Liisatla^ notivithstaJirhiig Tiivii.sioiis and a veiy active Ger- 
imitiipjitioTL It WHS tjan?^phinte<] %vi(lunit the least nltemdon to the 
Biiltie littoi'al, w hei\> ^>oi?itive lmiii>s of (he Veneli are prestTved in tliu 
naiiir ^'iiiihiva. iKirne alike hy ei river and a <-hy. 

Frcjin (he jan'oediiig faets It is idear (hut [M»opl(> of Veiieiijfh origin 
have dwell siin-e a firehisloric jK^rlod iiujih of (lie t'ar|jathians. and 
dial I heir name, prest^rved through the ages^ wjis a[>|dled to no others 

"*i'Eii3i|]ure Curl TeiuIL Altltullsche Forriehungeu, (II; Ii’Ai-hiols ile JatiainvSlEe 
T I. To . 
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tliiiJi \]w Slavic* II oin now thsit these were I he 

jiitcesUH^ uf the Veneti nf the AJrirtiie. und that tliry t^^netintiHl even 
via far as the Biikic littenil at a neiiiole f>erirKl, In the renter ainl in 
Llie norih they werti the |>ropiigiiloi'Si nf the rile nf eri'Tnatloiu 

rHe:UAT[CI[f rflOVAOAti:!! HV TIIK VEt^Fti I'JWIVCH TIlEllt JXil.UE^cr. ASD AJIW tTi 

Tlie rile of rmiiulioii appejirH in tlie lerriiiiiiiit^ i^f I'jiiiiliii* mnl njf 
the of this custom iijiisl hnTe a relalhm to the intnish*n of 

II foHH^i ran?. iSerj^O (liinks (hut even al that time lllrriiins—thnl 
proto Aryans ■' (or oiir ^Vneli V—had ijeneiraltxl into iluly.'' In 
ihe iifirtheiirrl of Italy there are eireiikr nimpiirts in^isimibling llm^* 
of Itolieiiiia* 1st rim l>ulTinilia. and tlerze^ovimi, 

0‘einsith>n did tint lii^rnnie ji^neriil iii Italy tx^ft^re I he early iivm 
n|ie, ami |Kn‘ha|^t^ ndneidi.^ with the Hrsl Venelish in vn si am If I he 
ftiiliaTi dviliiialian of that aji^e is not to 1 k! attrihiUeil tn the ElruHiaititi 
(fls Sergi Is Jiiclineil to Iwlieve) the \ ineli were eriilenlly ils iiiUhor^^* 
in any ease, fmii I he early iron a^^ (he \eaetT: hail rehitinns with 
Italy and witli the Elruseaus. and the role in the civilization of 
central Europe^ Idtherto attribntetl to tiie Etrusratis. inusl lx? cml- 
sted Uj iltein. Tlioy nre (be aiilliors of the cinenuy loinhs of (4hisinae 
aiiil Sanskiiiuisl, of Hie eenictery of Saiilii Lucin in Talmijso. imd of 
oilier llallsiadtian ivineteries. They [ire thus the uri^inntors and the 
prupaij^Utirs of (he llallstadliaii r^ivdiKatioln There we iiu'iet wil]i 
I heir tJiiiiic and with the piTtclU'i? of crenmtH>]i and tVie pnahicls of 
(hnt Illyrian and north ilaliiin livjllziitioin 

A niimlx^r nf tmdier Ixiads from (be Haltir was foinal Jit 

<ILasinii£\ ivliile ohjetls of ^hisi. mnl ivory att- pii>si*rved at 

IhillstHdt. and 1«?ads of blue ^^kss from the (reTiiiilorv londis of 
Hosniji were tninsj>orte[| lo the Baltic^ TSiis |^cJillts to a stn>nj;r 
iiurtliwiird mi|,T"Ji(loii from Illyria and PHnnoniti. HJiving rcm:hed 
the DamiiNk jt followed its eemrse ns fur as tVie Ijike of Constancen, 
ejiterio^ it ihriMiifh tile monntuinH of Salzbur|j. where llallntadt is 
iLK^Ued. and in part ihron^h Switzerland, Xortli of the fhimdai 
(his movement mu at tlie same [MTirnb in part throu^di Holieniin iilonil 
the EIIm^ and Oder, fHTnpyio^ Sik-sia, Lusatia. Posein anti I ho V"is- 
Liilii. Eind hiiiilly the BaUie. 

In this extensive territory there settled in the ciairse of the Iliill- 
stadticiiii jHHTod a [K>pidatiori less warlike than the Oaids and the 
Germans anti tiiont sedentary* its chief point of distinct icfii l^ein|( the 
reli^oiis ri(e of Inindn^ all its deaih It used iron and hronze orna- 
tnents of the llallstadiiini lyjx* jind iils4:i the prq^liicts of the 

Mt'dlterraneiui rivilizaiioii^ while its cinerary vnses and urns oinl 


* Artl et Itfllki, ji. 
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artin'lf^ of iiiiib^r uikI Imuv weix^ of fionifl manufflcl.iii'ft. Tbi^i coloni- 
7.atiun pmunlfd tin' civili^nlir>ii of lYmc and the coiiquL-s^tss of tbo imnh 
on tlio ihiimbt^ uiicl in Illyriii, crt^tiiatbidiiovur tiuilt*'d llu» 

j>oil thus iTjloJiizoEl aljoul tin- ond €>f tlw figblli ceiTtiij IL CX Tludr 
connH-rion with tho Adriatic* lijjs iirvcT since Ix^t^n broken, iiad neither 
the (bulls nor the Germans have tlebnitely disptisist^ssed theiii. 

'^rhi' prvs 4 +nt Slavic iwnjjles nf She IVrsl will he sliown ti^ be the 
deseeiuhmts of thc^ immigrants of the llallstaiUian [K>rIod« mid con- 
seiiuentJv tjjvy llieinssdvcs were Slara 

It. 

C-JJ^SK ItKI.ATKLV of C lNEErtMV 'JOMJiS IVJTIS THE ^“ENETl. 

(Cinerary sepideliers tmve Imh^h disenvered wherever the ’Wiieti 
have gone, Fi'ojn infurniiitioii furnished liy I'aeitns^'* iidded In thar 
by Joiirnaiides** it follows tlint Llie Veneti, dnvioi hy the Goths from 
tJje lihn'cr VistidiL wei'e foHicd to the east of (IiaS river. They mixed 
with |Hai|ih-s who biiritnl their deatL ’When T'aeitiss says ihat the 
Veneti Were in emitart with the Sarinalians he s|jeaks, witlmul doiiht, 
Ilf the Lithiianiaiis along ihe Nmtnv Hiv**F. Traces nf it*nie|eries wiih 
ohieniry iinisiLn- also found to the iiurlh nf tin* Ebigand in Goiirlarnb 
The Veneti ha%y alscp eoinmiiiiicated some what of their phvi^iral 
fliariieteri-slic^s tn tlie b^inns ivlin were si^Hled in the littorab and the 
Litlmanimi-s who iwenpied the iiUerinr. It is at least piK^iiEde that 
I he crania of the nritieiit tonihs In the vicinity nf M'eiKlen w ere* hraclty- 
typliEiliiT, 

Various modes mid arrmigeiiienils of einerary lymeteriea have Iteeii 
nlJ^^>rvlxl in the ancient seals of the Veneti. The elneraries north 
of I he r)miiik\ ill RuliemiH, Mnra via, nii ihe EHm?, Mii* Oder, and 
the Vistula «.s far as the itallie aiv lib*^ ilmse of the Adriatic, Fmi- 
noiiia, Hostiiii^ and Italy. .VnTirtliiig tn a riHtail I'caniHinitive study 
of (he cinerary urns of Aairions regions, I he first and mcist initxirtant 
group, tluil nf Lns^itiiL n^tills id I the tvfjes of those nf Illyria and 
alsii some nf lliily. I'he stHrand grrnip, that of .Vuritli, on the right 
Imnk of ihe f)dei\ staith nf Frank fnii, shows lyseiiLyanees to the 
tyjX's of LusatiLk of a I'C^rtain zniie, evfejuliiig fit>ni Haxoiiy thi-ongh 
Fosen as far ns wesleni Frossla. A thini gi'onp, lljut of (Toi*ritK, 
likewiije on the right hank nf ihe (Jder, north of Frankfort, Inis alsn 
fnr its hnms the type of Liisatia and itieltiiles urns identiiTiil with 
tlinse nf Illyria ami Ttaly, 1'he fourfli groii[>, I hat of I he largi* 
tymetury of Rillendurb iti the ilislrlcl nf Snraij, fil^> comprises 
sjjccimens much akin to tliose of Vdllanovii in Italv* 


^ ueraLCitij^fi. Kt.ttl. 

Jy UlHtiilre Uoth*, tl. 


ir KeitftL^arift nil* iixirt Pr nrr. 
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or ™;MATinr4i6-|H4—TtUKiTfrtv or figitki:i;i UBTfft. 

We eiin follisw Uie iiioveineiit of the crninntSonbsls fmm Pannoiun, 
their starting poiiiL lo ilorovia. Uohrnuji* Silesia, along ihc (khr 
tliitnigli Billeinlorf, Lnsatio^ frojii tUo (Kler ta the VistiiiJii ihroiigh 
llh.^ terrilofv of (harritKi vvliii^h rejn lu-s to iVtiiieratiiu mid wenti^ni 
Trusitia^ and fVnulIy in die loiiver Vistidn iind (.he Baltic, AH these 
n^giniis llui?^ tnivcrstnl and rK'inipii'd luive intiniiita rctlntLoiis willi 
om iinrithcrf the iirtiii charttcleriHtie of each nf tliciii li!eiul with and 
enm one another. Kignml iirtis are pecnlixii- to the lower ViJdiilii 
ns far as^ Silesia, thoiigJi they are also found of a somewlnit diJferetir 
kiiul ill (he c:eiiielery of KiilTarn, in lower Aastriii. The totnlisof the 
] 4 >wer Visliiln mv niore or i|iiotlrangiilixr e!iandwa-s, uiiule of and 
fovetvil with fhigslom?s. Enrli Itiinb wnlains st*veni1 iiriis. The 
uhlesi tniiihs are snriiKmnlisl by stone tLiiiiiili re^^iiihlfiig those of 
!b^nin* Later the sttmv liinndi give |duce (n those of earth: at 
fihisiiiuc (hev nitisisled of a heu[i of stnni^s mi?ied with earth* 

The eimimferenn^ of the urns is greater than their lieigld and the 
oianing is isrnnpunitividy iiaimw* They are liandiuatks of ehiy 
inixefl wit}] |Minndeil gnirnN% and iitieveidy hakei). They vary 
giTJillv in Some ornmoentation or a simple groove dividi^ tlie 

ImkIv froin ihc niH^k, (he sitrfaee of vvltirh Ls often oarefiiUy |Kjlis^lictL 
iti 4 .- 4 >ntnist ttj Llie roiigli amt graineil iKwly. \i tlic Inoa- <vf the neck 
diert' nrt^ fnaiueiitly two limidte.s. Their color Is gt+nendl)’^ re^ldish 
gi'iiy frorii I he leaking* Init tliey itrt‘ coiiiph t4?|y or |iaHiully covered 
witli II Ijliiek tint* Tlseir (’Overs mv liasin-.sliajMHL Tliey are of gmal 
deplli and identinil with the rineiiiiT lini« of Italy. Each rontains 
the dehris of ralcinated laines of a single ludividiiah aithoiit any 
nfhiiixture of ashes, thniigh (hey an* iieeasjonully til|ei3 fall with 
eai'th. 

cia^MATio.tiaTB or iiHaijN rii^mtirLa as rAn as tiii; n-vL-Tie aioixsa 

rae IIA i.i Annual A'A rt:Hioi:i, 

With the cnleLnated lainrs iiii? ofleii riiiind lieads, pin^^ tibaUi\ rings, 
i'hiiiiitem^ itiid taher ornainent.s. The liemk are of hliie ghess^ lK>fnN 
f>r clay, Tlie pins. pini-*?rri, etas|j^ or tihidie aix^ of hi'on3«5ir* Iron 
apiK'ui'ei exceptionally in the form ofihimil! l iiigs iukI iim.'erlaiii orria- 
merits;. The glass iM^ads me the same 11.4 thu!se tif Illyria, The metal 
ohjefits', as well as the Isiiids, ere of fondgii iininnfactiirf* utkI conse^ 
ipietitly of the bHiiii* origin. The tyjM^ of indnsiry ri'pivsenteii in 
the tomlRi;, wliich two H|ieiriiiietts of \wti to.st^veii of liroiixe. 

is |uin4y ITjillh-ladtian. .Vl HalLslodl itself the ereniatinns^ namlwr’ 
ing 45fi, Were nnnucrmis than I he bindalj^ The iiniiiigraats wlio 
hnnighi: the cnstoiii of eixanation to the Xoric Al]w wtrv not the inii*^- 
ters tliere^ lor tlie (luuLs continimcl in the majorJt}^ iTie s^iiie wats 
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the* 0 ^^ in Boh«‘niifl* iiiil noiiliwuTtl, m ili*' foi^cii lfcC*twH3ii 

t]ie OniU^r iLn<] V'i>itiiln. on (hn niiltlr littuiiU iLinl tlie Jf^fi lisink nf tli^ 
Vi£ 3 tiil[i, lliflv in full [KKse^wioii of llie rotint ry. Their rt^iniitory 
tuiulis ave in liinuIrtT, Tii wrstern l^i ijssiii iilnnu tho tTGinti- 

tioiis rejm^j^uittKl by stfjiuk'heiv utt.^ e-stimiUi'il nt 

Hos-HUAPiin Touiij4 xsn tiik[m ri^juBEi} rKM^—Fii^rESTrT the kit ape 

iJl HEAWiELAR. 

One of ili^ tombs without a tiimiiliis has a paveii iloor ami heJfl 
at least *200 nrns. Apart fmm this they ai-e of the avemge 

sisic: tliat is, lb to 7.1 wniimetors in height by W to UKI meters 
ill length* with the nM>f alKHit Trf) ituitiineters brlnw Iht^ siirfiit^ of 
the ground. The uiiL^ aix^ ihert' biiiiutl in the solid, ih^ in Italy. 
Some iin^ ilrrohited with a linnioii hemU nearly always nmilided on 
liu' rai-siMl [lale of I hr U[iper rim of I hr net-k. Tlir figtirvs inehidu 
the ryes* iiuHniled in rjifions woA^i the nos4\ generally jutting out 
Withotit regularity of form x aiui the ears. Tiie mouth is not always 
lepresiuittHl, The ears iK^ar rings of bronze wile with iK.^atls of ji;lasii^ 
ainU-r, or rhiy. The t-overs of the iinia aiA^ fie<iHeiitly shaj^ed Tike n 
stiiiter or a more or less det^p basin, though iiions fitTpiently they luive 
the furin of headg^^ar, such as tfal iiaps, or roiin^l liats, either with 
a narrow brim or wude trinitHlHip rims like the felt hats mnv in iist^ 
Some resemlile the bat>s woni in the north of Itah' iluring tlie Ktrus- 
nm [xTiod, Kven in ( rrwaau w hinv as a nde the lu^ad was nrR'ove^l.*^U 
sailors and old ami siek jieople frtnpiently wtht* a rinilt^s ea|i of felu 
leather, or !^traw\ ralleil /nVo#, iiiid in limulaj at least, there wm bi 
iist^ n hat w'ith Luni[sl-U|t rims mlled Kt/fr*.'. Tliis was, iio fluubU 
trausjdanfed to (he IbilkLin Peninsula and the noiTh of the Adriiitir. 

The interesting point for our eonsiderution is that the headgi^ir. in 
all the variatiiins of form worn iluring the Ebillstadtiau periijd^ is 
eomnion among the [jresent inliahitants of the ivgion of die Ik>x- 
sbapen] (otnli«, l l vvilL Hlore^^vel^ lie tlial I Ills is not the only 
Hallstadihin nistom that Kiirvired in Tbihemim Moravia, in the 
Carpalhians, and lui the Ytsiuhi, showing that the Slavic of thesi,* 
regions are in all likelihiMai the dii*oct de,s€fctulotiLs of the immignints 
who intiTMlmiecl iii\uiiiitioti. 

i;xrA^sie?< df iixglusjvklv CJNEiubv I'cmRtJiPOMia wtrii Tlli^ Kj-itrAa 

or THE VKJOcn, 

The ijiijlders of the crematorr tombs on tlie sandy heiglits of ihe 
lefi hank of the Vtstnla, us far as the Baltir litloniL w^jn^ not able, 
It si^nis, lo e.tpand eastward. Extensive swamps tlien er^vered a 
cohMirUTahle [lonion of laitb Prtmsia.s the Esthonijuis were 


«0»«;aiwakL MuoiLiaiTata, e. lOt. 



THE ORIGIN (IF THK FWVfl. 


4U8 

ill tlio proximity of lli^j Bjill ir. Con^wpii^nilvt ('(?iiuHt>rie;+ iire found 
tm tiu" riji^lU Inink of the Yislula niily ul n dlstuiKii fruiii tlip 

Hiiltio JittfUTiL U>1 Hi'fii (inuidiui:£ sikI Thorn- Tln^ \m.^m of tht^ 
XaiTiv ipudiic]eh imtir* I'liis. would Hu|j|jori iko vir^v iluit Uir Nemre?c 
uf IlenHlntiis^ (liut llit^ Litljiiuiiiiins. {R'riqMiHi ihi^ bsisiiii of IIh^ 
XiLTe^v as fur as tile Diiieslor, 

The Liiiituiii of i-reiuation iiml uf placing The debris of the Ixiiies with 
a few ai'ticle^ in urns extend-s far Scythia. It was iiitiwhiwil 
fklmg the shon.^*^ of the Black Sea in the fitone period with the 
puirktcil j>oLteries of the pru-Myct^iuiau ; hiit fmiii the rire; 

Snii to the Ihiiester, erejniitioii iiJone does not iqijx^ar To Ini^^e been 
priiPtioed at any perioil. 

Kxc hi lively etiunatory t^iiieterics are found only wheni' the Veneti 
tdoiK^ were cMahlishefL With the exceptinn of the mur^liy iUtorti! 
of Ponierania the teiTitory on the Vi?4iihv iind lietwet'n the V'istiihi 
1111(1 Oiler exhibits ihirin^ one jieriod iUily eremalury f^piilohen^^ The 
Verieii si>tLled and lived there alone during many (^nturh's liH tlie 
xirrivul of the thjttis. In I hi! tunibt; of ihb entire n*ginn are foniul 
tiie !<ajne etyltti of urns as on the lower ViHtnla- urns witli 
with their hats aitid cups, and of the siinie material which ifceni to 
pr^^ve that they ill'll all the work of iheHume pisisple* 

The region Irt^tween tile \’istiilii and Oder embraces inn. only the 
'tOIITIi of iVimeratnii and Pusiui, hut a1si» Silejiiia: then I^nsatiji and the 
s^iiiih of lirnndenhur^. From the ba^Hini^ of ihe t)der ntul the Vistula 
the emuatory ei'nieteries extend to MtTrtvia as far ns the valley of the 
Vaag^ aikd the eastern uiu] rutrthern parts of Bohemia; while in the 
weirtein part of that country and thence toward the Satde ertaiuiiion 
w^as cheeked by I he (hiuls. who kept up the custoui of burial. 

Exclusively crematory ct^mcterics aiv then found in the n^gion 
extiniding fi»in Pannonia to the Adriitiie iittoml and the vulky of 
the P(j, And it in probable that fn>in bei^i^ one and tlie same penfdi^ 
s|imid jis fai- u.s the Hultie, liHving almost identical rnsitouis, 

CDKMJlTIOTfiaTB At rOlloa Olf i4l-KK.tt> iJT UAUI^ OX THE DaXUHC DIE I'lZKCOn OF TllF 

Tf:xi^ 

With the i>egjiiiiijig of tlie 'Pene |u?rifKl iin|>ori.iiiu changes took 
nbee in the eonditinn of the fHHjplii, The (hiiils (lum inadt' their 
iiplM^nraiu^ south of die ]hiriui>e. and that meant tlie E:^-s>:ation of 
eschisivcdy crematory iH'nieterie^^ Buliemia lioctiine the center of 
the spn^ad of the con(|Uering fhuils in CheiiLral EnrojX', sn that burial 
i>btuineJ theit* the upper baiuh 1 nmhs in j-ovi^, in which the skele¬ 
tons lie on I he Imek, iOT^uii|ianied w ith iivui weapons, supplanted in 
the West partifuilRrly the mixed sepulchers covered with tuiiiiili. 
Crematory ^‘luneterh^ uvaintainetl themselves in Bohejiiia only on the 
frtiniiDr of Lusatiu in the eost^ and in Moravia, In fact, aided bv 
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the cemeteries, ^ve can inu^^ with pireei.^ion the phases^ of the conquest 
of the Chillis, their Kupreiuacy. their (h^aideni'e, iiinJ their final ahssorp- 
tion. Everywhere in Illyria the inflneiu^- of the Oniils reveals itself 
l>y a miirp lo the vn,>4toin of burying tlie ileiul, and their 3nul>sefpient 
iiE^iruihitioit is iintnifested by ii deei^ense of the imuiber of biirials or 
oven their entire abolition. 

The (hittls invaded this re^ipoti in tJie fourth eenttirv B, C„ where 
they c.-oiihllluLefl live stock of the YajHids. Correspond in to this 
pericHl of invasiofi there are found in the veinetery of Watsclu near 
I^Liibaclu in Carniole* two kinds of rontejii[y:n'aiiei>iis sepulchei^: 
First, with cinernry nms, without weapons, and ivitli inei>?Iy some 
sennty and i>CK>r ornaments; arui second* those witli skeletons restin^f 
on their barks, aceoinpanied with weapons and numerous articles of 
ornament. 

Two |>fi<op]es tbits IivcmI side by side, one tloininatin^ the other; 
ihe one warUke, the oilier p’ucefnl and iippi^^siML The scjcial con¬ 
ditions which one st.4mol of stndeuLs, HUpjKfe^'d in hiive exist i.hI ou 
the thiiiuhe only at the ume<>f the Avaiv, in the sixth tT?iitiiry A. D„ 
imiiyi therefore alremiy have exited in the fouiili century B. C. 
The GanU fouiui in Pauuimb a people given to agriculture, and toii- 
se<pieiilly witli Uttle taste for arms or aptitude for war. Thrsi' 
indigenes were iippre^csed and exploited by ibe (Jauls. Tlie series 
of foreign eotiqnests roinprit^ies that of Hie Avars,. But the 
natives iverc not siipphinled by die iirweoiiierv>* 

CACUs IJi ILLYhlA aSO rAX,\<ir(lU l!T THt CflUUATrOXUSTfC ^ VJlJSarXT 

alula TUETH nEKTirSI^AWTH^ 

As regards the first (xuiqncrors^ llie Ganb, they not only did not 
supplant or exterminate Ifie tnitives, Imt wnv themselv(?s iissim- 
iluteil. Other invadei^ weix* bin trniisients* and sikui left in seareli 
of Iciii iinpoverished teiTilories where IjcrfjLy was mom tibiindani. 
Ciflllio words in the Slavic longues^ and Gallic tyjx'H among the 
Bosthiann^ t^onlirm the l^■cold of history. 

Ill iMTtain mneteriib^, as in tlnit ai .Fciwi'iiie, in the norlliwe^i angle 
of BiiMiiiu the niggle of ihe indigenes eaii followed up and its 
fiuiil triiJtiiph mablislinL In the Je/A^rino cemetery, the proportion 
Ilf sijpub^hers with burial in the fii>t period of the Ti5iu\ was fio jwr 
cent; in the secomf iwriod, during tlie decline of the Teno* it fell to 
40 per cent: and finally, in die diinL or K<imaii period, it was on tlie 
point of disappearing. Iwing only 7 |jer t.t?riL 

The crania cnllt^eted, diougli inf^ignilkuut hi tiutnlien also Iwar 
witiH*5ss to die alisorptioii of the anrient ihdiehiHx^phalous, or long¬ 
headed people, (here lieing a prcquirtinn of (hrve mesocepiialca to 
live hraehycephales. If. then* where numerous coiiquenn-s passed 
through the territory, a population which had existed since the Hall- 
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stRiUiiin jwriot] cnntiBiu^l tu niniiitiiin rtill more 

to Ah^uthe thul it ivcitilil iti from |^out 

conqiiestiL IVhi^ii it Jihsill lie pro vest tliiit in lltiv territories ‘srlicrr cre¬ 
mation alone previiili-d, in the iioine^ of the itnJejMindeot Veiielh 
I lie pojiiilatinn hii^A never Ixh:*ji extorniimitocl or ilisjHi&se^'^d, then it 
ivill also lie proved (siiniie these re^ons are nt pn^wtiiit Slav)^ Ht^t, 
that the Vencti were of Slavic Eoitj^iet iiiid, seeonil, that the 
wttUiil m very countries in llie ]M?rjod of the ItalUiodtian ciW- 
1 beat ion, 

IIL 

PRIORITY op TfJK llAtJjl'rAlfc'rJA3< eKMEtKHiV^ tHJ OKIIMaTJuN IS 
TaSSOSIA a so IIXVIIIA. 

It hti,^ l^eeii sprn that in Pannonin the pmoationists of the ITnll- 
starhian jwrifxl wen\ at llie [M^riml of tlie Time, invadisJ by a liuryinfr 
people* mol lhat the latter alnio;^t completely di-sip]>eare(l to^vard 
Hip Thaiiiin i\{ ilie )K':f;poiMiig of the presinit era. 

Ill the iioHli of liolKRooi iiiii] in Moravia^ lietween I lie Vistula mu) 
the ilder, surli mi ititrusion of the hiirying [»ople ai the s^ame periotl 
IS not recorded, ipeeaiieie no (Tidlie invasions there took plnn*. and the 
cniiiiatory iv.iueterics n^inained king iimlistiirU'dt even down L<i 
alioiit tlie |jresent era* Considering I hut t he niimlirr of hrons^^ 
olijeeLs found in thest» ceiiieteries fur surpus^^ those iif ironi, unii 
rioling the itljseiK^e of anils* iron Ixdng iiseil only for ornaments* they 
niiist Iw duterl nt least fls far l?ack as the IlalIsLadtiiin jieriod. And 
sirn-e tieiirly lilenlicTil ccmeteriijs, with similar contents, are also 
found ill lower Anstrifl, it miist 1 k 5 concluded that these finds on the 
Vi still II represent not mereJy an ureliaic; industry* which owed its 
TOntmiious existence to its isolation and remoteness from intercourse, 
but rather tlojt tlu’^se pni\4y cnniiatory cemeteries norih of tlie Daii- 
iiIm' are the work of peoples of the Hinie origin and of the same civi- 
lizatlou who mine ther§‘ diirtiig tlie flallstadtifiti period, Tlint tlie 
ei^mntnn’ t^emeteries of the Msinhi and the HallstadtiLin cemeteries 
of Panimnia arut Illyria coinrirled more or less tn time is, moreover, 
1 ‘vident from the fart that permanent i-ntiinieiTiei] relations existwl 
between the peoples of the Adriulie ami those of the Haltic before the 
iron a!n', the Trnr period, and the Gallic eonqncsta. 

Iq the i^UT ttiiinili ii|>eried at Glasitiac in 1^05 and 189G there w^ere 
found, among other nlijects^ umber Imuh. These tombs date 

Ijolwiieii IKX^ and otK) H, The amber indicates relations Iwtween 
Ulyria and ibe Haltlc prior to (he fifth etmtnry B, C. lit ItBly the 
custom Ilf eretiiHlion was hitnMhiced at the latest Ijetweeu lOQO and 
ILOO B, C., more likely earlier, so that in Italy, as well ^ at 
Glisinae, there Ls a eoirespoiidence Ijeiwccn the spread of this cus- 


THJi ORlflrN OF ftlE 


411 


torn find tli^? ^irriv^l of the ’I'nnwti on llie Adriatic shortly after the 
Tmjnii wan Oo the ntlier hand. IlallstadT is not older thon the 
ei^^hth or ninth century B, il; jsn that the creinfltnry cemeteries of 
the Adriatic pi'ctvded hy fwvernl centuries thns^e of the \"Ltituia, and 
it wns frmi] the shorn? of the Adriatic that the ciistoni of cremation 
not (mm the \ msm of the Vistula, 

rtJTUWEMi vi- HKUkTjn^srt Hrrw^thTrr I’KKnAtnjNisra MjaTii or the iiAffcatE and thr 
IIAI.TIC A?^EI tnoHK or PANNDrviA A NO riiE auuiatic mT«Tt?firei^ ipchiso titk 
ETHCSCAN a:¥II IMJWV ni TliR HO hi AN fyJiisjtk 

'riiis y prov'eil hy tlic ohjecLs of Etruscan and Roman ad. injliecLeti 
in the cincrart' st'|nilrhers of tlie north. The inleir-sting^ stele of 
KiiiTtim. in lower Austria, doiihtless Im.4i> 1]^ to Elru-scati art. The 
SE'enes I'ejmwnte^l nu it irkK^ely resemble those nf a stela tif f*estosa 
(near Ronlngna) of the fiftli tvntury. which* is Elnii^aiiu Al Hui|r^ 
ill the i.!enler t>f T^nsalia. cinerary unis weiv faiind. ctuitHiininj? two 
Etniscan vodve cliariots of lironze. hi the nrnii of the fkler and 
VTstuhi Iachn'iijalories and IhniiLin ^rlnsH vhils w ere found, aluiig w ith 
debris of eiiJeintited Ikhic^v A linmw* vase: was fiitiiid, ainung^ other 
thin>^, iieiir Kalisch, a dty situateil inidwny la^lwct^ti Rresian on the 
Oder, to the soiithivi^t. ami PliKik on Lhe Visttihi, to the nortlieast, 
in (he very ri^iiter of the n^jpon of cinerary sepulchers and on Llie 
route hy wdiirli they wei^‘ fixjin Punnoniii tii tiie Baltic. 

Tlie handle of this vase is decorated in reiKjinise with a ft^rni'c of the 
infant Ihicchits, with a tdoak nf a |>iiiithcr skin on his shoiildiT and 
hulthii^ a bnndi c>f It is a master[HCee and eviclenllv of 

GniHHj-Roman or early RmuHii art. It can Im‘ a|iprosiiiiately dated 
fi»m tlie fnuhh cejiinry H. C.. when the ivpn'simtatiun of BaerhU-S as 
an infant came into A"n;^ie* In ii lomh at Cstiinikov on the Xoi*tw, in 
the nortli nf Posen, lliere w^as a Koniaii terra-cotta uiask^ datings prol>- 
alily from the lH.^^ioniji^ of the ini|ierial |]eriod^ w^hen Roman armies 
riuijpaigned in Illyria ami Pannonia. 

* amvEEN i and hukh Nort tN ruHNF-iisinNH or hut 

I'AlrriAIJ-T Kseter av nraSlANlC invasions^—C tdlMAStTNCE TS 

kidileJfiA. 

'rhen- h one proof that the builders of the cremfltory tombs re¬ 
nin ineci lnde|>endejit until tlie nnivu! of tlie tlotliH mi the lower 
\"ktuhi. In n wmetery of the district of Wejehei'ovo, northwest nf 
she month of the Vistula and DantKi", on that strip of hind which 
stretches ulon^ the Baltic* uml which must have been om? of the first 
(ructs occupitil by the invading Scandinaviajis, their? was found a 
Eunerary urn, the iKitiom of wdijch w'os udorned with Rimie char¬ 
acters, though these could not be decdpliened and their gennineness 
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was «'oritt.>s1(>r.L* Xow (Ik* GotRs |HRS»H«fcl iJic llignic stiript. for a 
Gothic Ihii«‘ pnjffavwl hy them was founil al Kovel, in \’fiihynifl: 
ami in Kotmuinia were fnnnd ilim-ix'iit oljjecti with Hiinic Bigns, ’ The 
(iolhs thiiti met at tlie numth of tjie \’i5tiilii a Veiieto-Siaviti [wojik 
lhn( buried (heir fk-joL Ami h was the fiotliw and the other Ger- 
maiile invaikm who followed theiii, the Gur^iiidri and the Viuidals. 
if they may lx* eouiiiecl uiuoiig tlie (icrjtiams, wlio dbtitrbeil iiiul drove 
luick the pi‘acefu1 Veneto-Siavs. 

Giiierary totiibs incased with titoiie ilis(tp|]ear with these new 
arrivak, while the iron age fidlj’ uudte^ its npjK'uratiee, the age of 
(In* 'iV'nt* with imn arms. 

Did the Slates, tmu disn]i|H’ui' aVwnt the lieginniiig of the piiescjit 
era nruler the Geriiiajiie onslaught if Xo. Tiiey wm* but partially 
and nniy for the time suppJaiiteiL Kven (heir tiuiiljs wdl! agniii 
afi[ie]iK 

But (here iiuisl firsii In* ennsideretl the eiuiditiims existing in 
Bohemia. Pannonia and the iMtiiiLie. prim- to and Lhiriiig the (irsl 
iX'Utiiriirs uf tin* I'jivseut em. 

In llu- east iitid iiortli of Uolivtnia. the liallie siipreniiuy dearly 
impostnl its(*|f (he cremationists from the lifth (t*ntiirv Ih C. to 
(he first tent ary A. Ii., for lields of ciiienii'y iirtLS-, togtdher whb the 
imhistry of the liegitiniug f>f the iron age. are theie iniiigkil with, 
or rin* !^iic‘{e4*deil by, fields with unibi clHinicleristie of ihi- iron imltLs- 
jri of Iene or of the (.hinls. 'f’here is, howi'Vt'r, no uppreeiable 
interniptioi) of the e.vt7^em*e of the VcnetiKli I nijto! who hm! inliiddteil 
lloliemiu «me the Tlnlbfiudtiaii fx^riml. Tlie flerinaiiic .■..n.|iiesT, 
tGiiie crushiiig the warlike nallic eii-ment. ilitl not destroy the in- 
digxoK-s or hiiihlers of the ['reiiiatoi;v Thus there are dis- 

iTjceml 111 ihftsi* lomlis Hoiiiun intlnences H!d)se<iueJit to tlie Teiie 
jteritNi, as in those lH*|wecii the Oder and \'lsiida. riiich iii u eenu'- 
tery at llobriknr whieli naa'ived eineniry iirna ilo%vii to the foiirlli 
(tnlnry A. !>„ while other emnutory eeineieries ctHiiimn'd still 
luiiger in existence. 

Ihe exoltLsive jiruclue of cremalion continued in nohemia. espe- 
eitdly in the tiortli and east, till the ini khI net inn of Cliriatianity. ami 
IS an imlicjitioii of the [teraislente Ihen? i>f iUsfoms that lieioiigi'd 
neither to Gertnans nor to GaitLs, The Gauls of the Tene jawiml 
are rt'pneiienttrd in Boluonb. as alm^ady slioivn. by lumal tomljs in 
wbieh the skeleton b laid on iis hade with iion weapons at the aiiJe. 
\\ith the advent of GemiaiLs in the first eeiKury A. I>. (jnsl die 
]K*rnMl njwignwl to the entrance of f|ie irarcoiii’anB in Bohemia), 
there appear on the Vistula tombs in rows. Reihc-tigralier. which are 
.^aeleristic of the Oeniiaiia. pafticikrlv of the I’mnks. 
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III Nirtlc^rlr^ ^.ssi-rt^^il nu ^hmI (-vklentM? I lint, ‘"nil thi^ fiohh 

L^iiitiiijiing urns in linlipmia l>elun^''<l tn n pnple I hut hurl 
.siHltr*si (here from the Irmiis^e iijjf' hi the (iLristiiin ppriod/^ Now* it 
will nor Ije <li11irnh tn t?^tafiIL^h ii i4om» iH lino^^nphie connection 
lM^twi.=i>n tills j>ct>ple iincl ihc Boheiiiiiin ShH"?? of PkIhv* imd the con¬ 
ch ision folJovi's thill the iincc^tors t>f thisi* Sliiv>! weiiT ^:4tled in 
Ih^heiniu before the (tullie periiHl of Tcnio^ <fcr Hinw the Ihill^sitiultinn 
|K‘rjtMl—tinit is. the fifth i^ntiiry Ii. C- 
lii the iiorthwi^^t of nohemk mill in Thiiniigiii. ii mrinhle pnp- 
portinii of fjfiitv naini^ n^venls tin? fnriiH.T pr^'jieiicf' nf iJie Stnvs. 
But the tTcrnmiis* il«i4viuntL^ hy the in'rihnhly them 

\i\ Fin vurly ihilc. This wns not the Imwcvcrt in IjiLsnthi. whei\" 

rhe ninrsh\' n-^ion i-eiLiuins in jms^iiwinn Fif the Sliivir Wends even 
to the j>resi:»nt day. Tlieh** na in Boheiniih Lhe preiiejii^t of cliicrui'y 
iiriis I.^Ciirs wilness to the iHM’onineriiX^ of the ix^oplc tlnd inli'Oiliaceil 
lire rile of cieiiiiition uiiil of ils hisioric iikiility with the fc^hivs. The 
sfime wrts I he eiisc in the [Kirtion of Silei^iu. 

cbi:mAT io?(|£TM or UAU^tAimA^ riDiEoii IS e 4 >:se^lA asu ili.yifia. nicn uism 

WlllI <JALI.fi fir TIIK Tf:>r rCRIOD, fliVHLt KOLIAS FfJlTOO W|T|| CCSTOilH 
J ST ACT. 

In oncient I^unnoniii the eix^iiiittioTLi.sls were m much disturiieil l>v 
II hnryiii^? jusijile us? in Holiemin. but survived imder even more difli- 
cult condilions. 

In I 8 RH Priiire W iiuliscli|rrael/ distin^iiishefl toinlps of riviiijUioii 
unti of bnrtji] sidi^ by sirle in Llie iTOiietery of IViilsi'ln The fnniier 
rut?! to [i ^rnsiE extent esirlier I him the InHer, itnd jrtwiitin to the eon- 
c|iieivil jieotile xvlm, ns -n-ideiiLTsI from the riiulinil pO’^itiun of llio 
^■Eives, iveiv itiiliji;enoiis^ while the Ijittei'. or horijil tonili^, lire of the 
conqiK«mrs* '[liesi- efinfpieiv>rs, u.s we know* \xvi^ the (la I lie j^mr- 
dii 4 i’i, Tiitirisci- iiiul I 5 oIi^ who odvEitu-eil in the fourth I’oiitiii v B. 
fivnn Bohemia to the sooth of the Ihiiiiilic* Ihmnoiiiu^ Tllyriti iiiid 
Thiiicv, They niin|,d(Hl with the IllyriHiis iinil Thrueiaris, iind 
towiirtl I lie lie^iiiiiiii^ of the 1:0*050111 em wert^ to 0 extent fiisi^bl 

with thenn Thus .Slrubo telb ns f\ H* Ti* 2 ) tlint the ViiiimK who 
occupieil the primitive Icrritoiy of the Veneli on ihe Adrintir* in 
Carniole nnrl the [iirsiMil Istrhu weiT? a iiiiliuii hnlf Oil in iind half 
Illyrism. The cemetery of .leiicrme* which illnstmtcs thk p'lidiml 
fusion lux'ompli.shed alxiul the liomuii perioiL has Ixcn iittnlniled to 
these \]ip£K|s^ hut till ihc 'Iriiiils wejrc Jihsjc>rljed in ihe smrie w’liy, 
Struho ( YU. 3 , n: 5 , recortls tlie ilcstnictiun of ihe Ihiii* T3inriR.-i, 
iijul Scordi.sci by the Ciat«^ and Ilocians, who were kimlroil to ttie <im- 
qtiered Illyiians ami Thraeians nnd sfxikc the F^me langmi^. Thus 

iihiVM de hulletln, UNIU, p. 74 , 
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111 ! thi; Gjillii? iriWiij ftidi-il by fusing hjUi ibi^ mu] diw|»- 

|x*an?d. 

On lilt* ijtlipr hiiiuL thi' i^nrvival of tin.* initivt^ rn^rnutioEilHi.^ i.h 
ilefiiiitirly proved by tliif |M;+rH;btenre of irrvrnjiint^'^ ii,-enietfc»rie-s fi'oni liie 
rpin'li ujitil nfter tht* t-tniqnr^t Jind ii-s±^{iniIjitMiu of llit^ 
Giiiilri—flay, dmrn tii iJir Ronnin jioriiHl. «Snrh a prulim^t-tl t?sLsti‘'iux^ 
niay bv ussi^ii«il* for in^Ejiikt^.^ to thv ri^uivUTu^si f>f of ri-n^or 

in Croada, Mi^rlo jn thf TymU Oiii'ina m Curiiilliiti^ Idriii iik Intrik, 
jtnU Ilibic ilk whore andaT In-jitln fkiid Kiiiiin]i ruin?:; of 

lludrian (J17-1-18 A, IX) iint] nf Antaiiimj.^^ A, [X) wrm 

found in iho oinoinirv nriiH iibn^rr^itlo uf Ik-uiIs fif blur grIasH. 

^ [t ('t-ilaiiily :4i{2^ndiiaint tlius lo in ilu- hunn? iif tlm 

^ tnioti tliu iiJiuii^nt rite of riviniitinn trirnii|ddn^ over the I'UbtrpTn of 
bnriiil im|KkHcil by thr (hulls nntl aib? tike exclusive fmierul 

a'r^^nmiiy nmlcr Roiunn dominion, at till tlw- end <if the ?;i’aiud 
i-vuiuty of Mie 


inK?iTII'Jt.’AT]U?t tkF rHUnATJoytl^Tn or TLLVmI.%. l^1^^?(ik?^^A A«|k UollttZkklA Itu 

op M_4Vi4. 


This ninrh ha-^ liec^n eslahUshed aljoviMnid if slnMihj lie rememlkm'cd 
that the natives of Pctiiiionia anti lllyriiu who as cEirly as (he tenth 
century Ih t.\ bunird Uieir tIraiL etuitinneil titeir exi^tuiitrc in 
ronntriei^ in thi^ prestMn^-! of the (hinb jtnt! Roimins. It was llu*^ 
creimtiunisLs sjHaiking a timl wiis neither I jitin nor i iallir 

ntir (lerrnum with wliom the ttoEiinns Ijecame lUTpiuinltsI in Thiiinonitu 
^tixed niul fiibetl with the Ihicinns they weix^ strong lUioit^h fit the 
time of Uie Homan eonqufc^t to put on fcKjt well tH''^fU^>d arniies 
iiiult'r lirnVH loaiien;. They riiiiiuiiitfiL ho^voviM-. vtTy LurliuruiiM. ujxl 
Ihpir nntioiHil iind tthiiit' irulivitlunlity Wiis ffTuw'd lly tin- iiriiiii'is iitul 
tlm Ktroii^ iiittinrbin^ )i<]riiini:sti*utJ<)n itf Jltniii’, they wrn.* (lut 

tiTiniIted■ ho cfjid<] they hiivi* Ihh 7 ]| tf tliev were tiol tin* jinreJi" 
tors of I ho Sfuvs ? Wlinl miihl Im> tiu* insL-nptJfhiis nf the Wiiuli iti 
the iiortlieiiyi of ftiiJy. whk-h Pntili ^ wmh uhlc to dearly di.stingiii^h 
from Etnisciiit inscriptiuiiK. if they were not .Slavic f Pauli (Tills 
(htur hiii^iaf>i' Illyrian. IJijt what was this lanjfua^ if not the oru! 
thul Pniybiiis ralleil the Wiietish, Tadlns the IbrnimViian— the Slavic 
of the foiiih itiHcriptions of the nltl VeiietiKh clly of At]Li!]iif Tlieii^ 
i.. no 1 fit!ication of the exislence ifi ihis reoitui of any liiii^itijies tither 
than the Slavic and the two utlier kiu>w’ii tongiiefl. (Jallie and Ijhlin. 

In Uohcmin. especially in ilie easi and luirtheast, tin* vreinatioiiist^ 


* WiBne.wt'IitiftlU'lR' MiirlH‘Uiiiiaeii tlonTiien. 'i'll, moo, 

* it. fimif. I^te Voneder unit ILre Sk’Lrlfnlciiktiiaier. U-tiaJp. nifilt. j.. Jr,d. 
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^vc*^F SUHTP conijjhittily sijppiunitKj, uh fviUtTUTsI Ity fielik of i'ini!rary 
iirtis which never eiilirely tlisupjKured. Thy (iemuHiic (Iomination 
nf th<? Miii^Huinun^i. with the pix^*nt wti jiinj winciiJini^ with 

ihc intrfxliictini] of burlail IninhH in the |jmtoiy[H' of nur itiock-rji 
ct?jtic1cj its^ wa.^ ilii'ectLM.I (he (hiuls. the furjiier wjirlike nnister^ 

of lioJiorniiu iiiilI liail littk; efhx^t on tlic iiidit^ijous cruiiiationhiU, who 
were jxnaciiful tillers of ttie soil. 

Thus, as reganls Ekdiemia^ it in j>rnvt>i| tluil rreiinitnry leiiielerjes 
rontiniuxl in use from the Ilallstinltitm epoch thnjiij4:li the Teiio 
IktIimI nml (he Ikumin ijerioJ^ rtdiiekJin^ with (he iiermanic clomi- 
iisitions ami even after the mtitKliictJon of Hiristiunity, down to the 
ninth irentiiry; ihert^fore the jiet>|iles. wlio estahlished the?^ eeine- 
lerie^ii must huve eoiiliiruci;! to live in Itohemiii until after the iiUro- 
fiuction of ChristiuuuVfc Now tlie of the Sluvs in Ooheium 

ait the time of the Ihupire of the Aviir^ is histminilly estiiblisheiL 
The mitjveti whom Christianily found wen* Slavs; eoti^Kiutnlly, 
tlie enonittioiiijits must Iw ideiitinil wilh llie Sluvs, sim:i^ in liohemiiu 
(uatsidi- of tlu“ t faults and (TertmuL^, there never were any [xrople other 
dmn ttie SlavtH 

Fart her north, tM-twTon tlie Tkler and Vistvdu aiiiil on the lower 
Vistula, tlie eii.^£iiutjrinisU enjoyed it Jonp?r (xticmI id (ninipiilliLy, 
kdn^ sjiared the (iullie invasions, and weif:^ iben^fon* not dis- 
(orixxl ill their enstoms. We find their niieient sepuldiers n.aitaiin- 
iiij^ numerous urns pf^rsistinjr in use iindl the urrival of tlie Got Us; 
that iti, to iiljotit the 1x*^iniiing of the prtwnt era, 

Km»A^i€ Taubff Bcivra tu^ vjstuUh uiskii ivitji rir^KBASY runea ASa 

|]WU-An» KV TUEM. 

1 1 is evident that had the (imib f^one up the Vistula, iron weap¬ 
ons would Vh^ found in the eonteiniMinineims orematory and burial 
tfiinlis, ns Mill the Dniesler, w hither (In^ Tbistaini had ^^one, aiiitl 
on the DaiitiU^ Tha real intivMluwrs of irsiii weapons on the Vtstnbi, 
as indeed nii the entire easteiii Htiiind of Raltie, were the 
(fern mils. 

The cucftpcd toml)i^ on the lower \"istuk were first irucceeckd by 
burial toml^^ in rowf;, Reiheii^aber, wliieln as has been seen, ul^ 
spread in Bohemia after the arrival of the Marcoinans, There is no 
qncBlion akuit these Reihengriilier btdii^ (fenuaiip I'he (Teriiians 
had fibtilie pt^ctdiiir (o themst!'l ves^ lUid Ihe^* filjiihi*, acothrilin^ to 
Mozitelius, are iiieL with in the Fitillie provinces on the ^''istnla, in 
tlie north and east of Qernmny, ns also in nohemia ami on the Bbiek 
8ea, wherever the Germans jx^ttled.'^ They di.snppeared on the Vis- 
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tiihi in Lht* lifili t'^iitury, niort^ th»n iwo oi* lUiw mitnrie^i iifttr iIk^ 
fie|mrlur ^2 of rlio llie Biirguiids »ui1 the VandiilK 

The siiviidiiii^ < mtlis ftml Burg'iinris drove out file crennilionb^ ist^pv- 
eiiilly from llie Bditiit littoral find the left hiiik of the Ylstuln. 
Still, the huria] kniibfi of the wiiqiierorbi jire found mingled with 
(lie eiiierury urns uf tile niitiveri* ns iit Elbiiig^ un the litloniL to the 
rijflit i»f (he tiioiilh i»f llie Vistula. Cmmitory L-ejneterles thus nuiiri- 
tairiiLHJ thenirit'lves iN>us|{iiuly ilown to the seveotli cejUui'v uiid 

even imtiS iifiev the iiUnHlnethni fpf Christhtiiity. 

The Geriouiiie who settled on the Vistnlii did not continue 

thdr distiiicl indi v]dunlit>% like the tiiinls on the Dmiitliie, they 
were parliiilly. hut ueU <wn[pielel 3 % ussiiiiihiTecl. Aloreover. the (!er- 
fiiiiti i'tilonization Innl U^v its i‘t?sult the stren;?theniiitr of their ethnic 
im[.>orlunce: yef neither wiis ihe older ['KijiiLljition^ the crenuition- 
i&^t.s snbiiierffed by the (iennsiii!^ for, on (he contrarv't they re^^ineil 
tile Jiiftstery ipvi?i‘ ttW (he regions iii^t ^leciipied^ resit oring their ovvn 
fuiierul eui^toiiis, as their ^xitigiuiers were doing in Silesia* Bcjhemhi 
ntid Muruvin, iUid fls their coiigi^ncrs in Ihmnonia had done .several 
iH^n(iiries 

MLintJts 3fi*i4-i*s wrru X'M'SH e:? tut. viHTiri,A ami: cKwinrEtnra or AtAVs* roe.vD 
TurKE nv ensuiiTiA:^iTY. 

Some lifly or j^ixty holds with urns* which are eomnion in fiohemia 
atid Ltisniia* were dii^roveivil also on the lower YisLula^ cind frag¬ 
ments of hruketi urns indh^te ii c^>nsiflenil>lo iuiinl>ei' of them on the 
Hog* 'rin-v ^vere foLind in the elevaiioiis that served Jis intrenchinents 
for the Biirgunds, 

The>«^ toniljt^ are the ivork of the niitives wdiile restoring their old 
GiibtoEiis in their hoint^s, which for acverzil genertitious ImJ l>een pus- 
,^<C5!Sod by (lernmide immignmts; frein Standinaviin They arc coin* 
[uinitivcdy liiuiierti. Some of tlie ohj(?iUs fuiind in them do not tlilfer 
tiiiieh from tiuw in in SJuvie t^oiinlriL^ They n^pn'sont the 
fxwiotl iK>tweeii tin- inviision of tlir (lutlis^ the Hurgunds and the 
\"jmdals and tlte iiilriMJneiinn of Christianitv. 

4 

Y\ik^ fH nimnenitc of the ereiimljonistiS Is thii«j estublislied hy the per- 
jiisteiiee, in fiuY? uf the intnii^ioii uf the hnrying fieoplet uf fnneni] 
en=itoinH I hut are the expression of peculiar creeds and conditions of 
existence. 

XhtiB the Christiaii propapunda foatid tlicre peoples who were 
Slav^ and who cremated (hetr dead* llisturleul documents slunv iJiat 
whcEi Lin- Christian tiiissiormrie^ came in ctinluct with the Slavs the 
lultiT were still jmicticiiig civniiitioii. This erne fact enable us to 
triice the geticiilugy of the Slav^* for they must have been identical 


TKB OnrOfN OF THE SLAV'S. 


417 


with the uncieiit Veiit-'lish cmnntiuiijHtH. Thei’e iinp ntill fiiilliur 
pr<wfs ihnt the Slavs lire (he ilesceuiknts of the freniatiomsts of 
li.aOO years ago, 

n% 

I'UnrSTlAS FlHJKAfiAMtA fW THE OUKU, IS tUSATlA. AN'O OS TiTR VISTUI-A. 

HOtlB OB (.EW VltiLEST >VOI[K OF riEllAt.VST. 

The first preachers ami bisiiOfm soul out to coiucrt the SIbvs came 
to the Mstuitt fnioj t lerjinuiy. To their work, which wns pronioted hy 
the exiieiiitioiis of the ilennan pjinws of the frontier, they wen? 
joinefi liy lioheoik. 

Ttohentitit wliicli was ti Sinvic state toward the sevciitli ciciiturv, 
ailopted. thn>iigh its prince, the (frn’co-Siavic cult towsmi the etid 
rtf the ninth cent tin-, after Kotislns, the grand duke «f Moravia, Imd 
the a|K)St1cs .Methofliiis niiJ t'yril hrought before him. But the 
(lerioan eJerpy won Bolicmia over to Eoinim t’nthniicdsm, ami in the 
tenth iTiitiii-y it was itself the jmipagator of this faith ninong the 
other Slavs of the norlli. Ti was tlios only in the seeianl Inilf of the 
tenth century that Christianity fiegaii to olitniii a foothoiil between 
the (Jder aoii the ^ istttia, and it does not seem to have taken deep 
root ill Poineraniu before the twelfth wntnry. llclmohl. a priest 
of Liiljcck, wiin was sent in Ilnr> to evangeliKG the Slava, speaks of 
them as fi '* depiiivcfl and perverse nalitin," and tlieir connlry is to 
him a lutnl of ” horror and a vasi solitude." In Ids work, 
iSfaimram. be treats in jjurtienlar of tlie peoples who artvaneeti fnr- 
thesi eastwaril and wcie thus incloseil in the {Jemiiin colonies 
helwcf'n the Klls' and the f)i|er. Jjctiig familiar with the ??lav5o 
tonifiie he put nmlej- mnlri tart ion for his liook ifuch woj-ks as that of 
Adtim of Bremen of the first half of the eleventh ecjjtnrv; also 
written traditions as well as the onil nai'intions of old Shivs who 
“preserved in their mennny ail the deetls accoiiipiishiAl by the Iwir- 
irariirns." lie know.s well, tnid admits, that the aeriiiiiii Christians 
eommitted depredations on the heathen Slavs, which .■-iiRicietilly 
explains why tire latter so long ii’aistrrd the new religion nr abandoned 
it uflcr having aeia‘[)tiHJ it, He .‘(ays, among other things; 

Of tlip wtmle sJjo’lr ontioa, wlrli'li Is iSivfiJpd Inte iiniTlriees amt |jrJacl|ial|. 
tics, till- giii;|| an. t||t« tiioel nthstinnm In the itiirknesH ef liiUdellt)-. aiv<l thev 
jwrsleiisl In It tc uar time. 

It is, in fact, known from tlie mythology* of the Shiva that tlia 
.SI a vie inhabitants of the isle of Rtigen were still attacbetl fo the cult 
of Sviiiitrt\'it in the middle of the twolftli rentitry, and from time to 
time oJTercd human victims to liim, preferaijly Cbjistiaiis. 
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CKt;UATI<VX ftlf rllMSTIA.tlTY. 

Ih 11 paftoriil Iptlor, u'Htten in IKIK liy Atvhbishop AdeJgntt, of 
Muj^'ik'biirg on tlie Ellxf, in tho inuTlnvest nf modem Lu^intin, isi read: 

Tlim* fnwl iltP 5^1 dw™ JiKi'lnst nit, TUoy liavc pronmet!, 

Iiy Ibiilr EitohiHy, tbf ftiarv^ «f rlirlxL « * * Tliey ImYi' imadwl onr 

Innd. • • * liiiVfr cut iilT Un- tic^juLn of L'lirlitlJiiw unit offt™! Ihtiu -is 

TlMdr ftiimUi's— tLjil Ip, llirir lit tl»*Sr : " It 

oiir la wIh> waiiiif ihi^ s^ltS rtf'll. 14 't lu^ rc'JnkVr''' TJic*y -Bay' 

"rkrEtit In iMiiid|iilHlicd. Thii vk-iijr>' l>elouft^ in l tlttj viciEirimis^^^^ 

Pn^[jiekfil. is the- prKiriiiieation of tlw of liurn- 

iiig: pn pji^k^i\ n ’iviiril si ill in iis^ in the Punntiiiiuii Slavic dialect, 
ll Ls kiiiiwn that the Slavs U^fore or after I he hiirnirij^ of llieir dead 
olferrd HaLTifiii-^ nnd iinitoil in n fiiMoral iiiesiL Tr^sna^ This csi^toni 
^vaii ill with iJio Shivs nf the DiiiejHT. ns well as with iho^.e of 

iho Odor. 

fn the ('limnicjut* c|e Neslor (p, IpI, unlit ioji is read ihe 

follow] attxamt: 

VlaiMmIr i\yht> wm altont to Iho i‘otivcTtoil > ucint to Kiev to eJter wttli bis 
t 3 cn>iile wuTttli'ra to tlie idols. Tlie dlil |ioo|i1a a ad itie Eilols pafil: " m draw 
by lots fl yoviutr oiilh ond n yomit; Tnnlikti. elmeL iiijchi wliota the Eat sIluII fall 
Kliall tte M 4 H rlfliiHl to TIm' Int foil \n the *mri nf a I'hrbitbiiL Varlac- 

"1'hn father lu dulkur bis mn iiiid loc-k:i*d IdniKolf n[t with liliii \n bl^ 

home. Tln>y were Iwitb ska Ml " I n uuoilunr ciiw, Vladktalr dc^lrUi^' la iirfer 
PitorinwH to l^run, DEizthiff, etei. the oCfeitHl tlielr rtoiift and daii^lderH. 

A * * 

Krom <li>c*(impnts cfollwtwi in ISftS liy KnUiaravski it follotrs tliaL 
the papiii Slavs of the lliiieiMT. ti ho iirat-titfal lH)tli Inirial tttnl crC’ 
niotinn, not only hold Innuiiiel^ in htmnr of the tlead, '/'rt/smt, ** nieal 
of the dead*^ but also offeiwl *]iorilices. The women in jiiirtivular 
allowed them.sclvi’s lo Ite hnriuHl on tlie fiiiiei'al pyre of ihoir luiS' 
bands. Accordiiijr to a <loeuiiiei)1 rolntlnf^ to tlie destnirtinn of 
pa^nisni in Novgoiml (J(8S), llio mosl. usual siieiTftce eunsii^tcd in 
the killing of horM^i^. As repirda the ereniutiii" of the dead, the 
Chronique de Xesftoir i» positive: 

Wlw'Ti ono of lla* ltn(t1nitT<'lH»M dl«1 ttiey wlebTatwl a Iryjnn iin>ani] tho «rpw, 
thm lli<*]r rnl<M n jnwt t>yiT'. I'ldml tin* ili-iaJ uii ll «ml It uii IIh>. After- 
wariM) Diey ^atlH'nsl tla' Itniu's, |ait tlu^ui lo ji sninll raw* nml |)tntvi| tliv vattv 
Ti|ieri n i?n|iisiin i>a tho ihIh:!* nf I bo tepiiiL The Vliitllelic^ etlll f<illuw thin eiirfluiii. 

Ihn Fcrz-lan* who went us uml>assndor in the rear 022 to the Uiil- 
pirinrii uii llit^ Wjlfpk mdalt^ tliiit he p.^istLKl at the cnimatioji ipf a 
ttiissiaiu ihif nf tho^* Ktdd tn him: 

You .\nktip are a fcwvlli^li |!iE^j]>let yen pXm^ yoiii* di-nil tn ibo irriaiatl wliere 
they an- di-votiriiHl by anliaalK and vermliL We bEira thc-m ktt utk lUKtaub that 
tlH>y may Qy lu |uiruiM^\ 
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A VhMt OsiiHis, at TVsigiif*. of rhe tudfili t^nUiry, iti 

icOjitiri^^ l\mt onilosivtu-ed m 1017 :^ lo ]ju[>pjx^s tltc L-uHtoiiiEi 

witli ihf mipiii mil, s«y-s: 

r[u Hie iric^ijutt'lirtw mwil+> in iS]«^ wmnln iitiil jiinI ih^ feJiHtFi t.v\v- 

liriLN'il After pEi^n rite hi iSu- n|h^Ti tiljiivH aihJ erossnmdii for ibo n-iiofii* of 
I lie arjtl lEkewj^^ the Tn>r]iiie ]il]i»i hi hvlihli tliey hidtUmI oier Sho IkhUha 

lUt- (li'fiiT, ilLNtiirl^loK tlieir iiijii]i>i4 iiikI t injic tJie myMterti-^, • * ■ 

Thort' thus n syslf'miHh^ euiii|i]ijgii ii^iiinr>t llii? undent ntfj^ i>f 
oneiiiutiutu for it Wiis tlir expn^ssioii i?f Hif: opfuisilo rrml, tlje firnfl.- 
aUm mul miter of tlitf renHiionirs. 

W Intt (\Kiin]i.s siiyis of fhe ChrfiJis of t!ie eleventh anti twelfth mi- 
tiiriiv^ 0(tii of IhiEiitMTfT* who Ixvnnio ac4|iiuiriLe^l with the Poles^ 
ret‘ori!s of the I^idfie SI (tvs of llie riiidcUe of the twidfth tcjUury. 
Hr forbitk the "hniyin^ of Chrbtiuiis nnioiijjf ihe |>apin.s in the 
wofuls ami tielfls/' The iTSult of siidi ii [jroliihitiou was l]je aholi- 
liun of cjeiiiiitiijii when ouiv Chnstianily U^faniv the muster of ih(^ 
country. 

ll is ri{H=i(iriil. however^ to noliiT that on the Vistuhi, iiH well an in 
Koheiiiiii aiiil [jUr-iitim eJeinejils of Hcrtiniii origin inihieiim! tlie 
Siavie |My| 4 eh eveti the til!k-ial iEHiYxIiK^tioii of Clii istiniiilyp 

1 he biiryjit^ iintni^niiits Htferteil not 011I3" rust on i!-: and maiinei^ 
of the nailves, hist liroii^hl nl^ut iiiiiMuiuTJt iihHlilHriithins in the 
eoiiil itioiiH. of I heir e.vistencr. When the lirst iminiftrLiiita from Ihtii- 
noriin ejime to the lerriloiy tK'tween llie Oder and Vistula* Uiis enfiiv 
j‘ei<ioii was still w%ered with dens*^ iiniauRtrutile foreHts, The i lesir- 
H'ith tlie arrival of iliese eiUMnationisIs^ who for eiidi of 
their demi ueodt^l n supply of wiaaJ. They also linmeil Ihe foi'esls 
to provide for eniti vution^ though lids was not widely prai- 

tiled, for tlie popular ion I^rew but slinvly in Ihe eenluries liefon^ tJie 
presi?jjt erii^ and fon^st rmairees in gaini^ r^'iofily supplied the iieees- 
sury fiHid. ^Viih tlir irivaKioiiii of ijie tlennans, however, ulurnt (be 
liegitining of the present era* ihe rsativi^ found n lefiigt^ in the still 
intaet foiy^ts* hieing jmshed toward the smith aii<l east. ilonHjvni% 
thesi^ invasions residted in a light im^se rather than a dem^urti! of 
ihe^ population. The imligimes la^eiimc Jiion.^ jJiiiiieronSf Ijetter 
i‘iliiiii|^d* inon« attiifhiHl to tlie soil* and lidter idilr to hold and nd- 
iLvate it. !j 4 irge Inicts of fol■^^st wei^* then deami by lire^ uinl the 

j loj 1 1 j 111 t ioi I gjii>w ii I mei\ 

eiJtsi&TKSo; 111’ crsTtiws. rjiAur-H, a?oi eiti^ss or n^M^TAcn^iA??H os tjik i pped 

VISTVIA ASa IN MOJtAVlA^ 

Althoiigli the rilp nf i-muiUioii may not have (nfisistcHl t'lvrj^w'hei-e 
down to the' iiitnaiiictioti of (Tiiristiwnity. yut tin* rn^toiiis HVmlwlizwl 
by tlii» rite woiH^ not alti-ivd in Uio sfimo as tho diangos in the 

coialition^ of oxiatenco. Here. a.s olsewbure, purely pagan praetic,-«s 
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ytid Jileas i^hcietly i=iirvjvi«d, ihf^ Oith*>lir religion 

ilsiiniimnt. As lutp ii^: tUe thirt<?<insli remury Llic finscnil of thi^ 
Ci<>nril<?s, sis till- PulUli dironidLT KiiJlubek s(il] uoiitimi«d 

tihiui|»:kirei:l. iSdll luon* luuiit this halve l>wfi the eaw-' W'hli sueh tnis»- 
toiiisi ]I1 kI til tinners eis dii] tiiit t^oiirOTEi religion^ (Trent re volutions 
nniy tnke pluctt iiiiiong h ]»€ii|>le withnul gresitty iilfetiing I he habits 
i>f lifer The iini^t 5^1111 pie nstigies nre the innst lusting. of 

their siniijlidty. This h ihe more sn with iigrk'uUiinil i*eoples- wIioh^ 
wlints vtiry liltle, the iiaitst |jriiiiitf %'0 niul mistuiiis^ in^i'sisting 

ihnmgh till exlmnil i-hfliigc^. It is a men? gimrnil etljiifigrnphinil 
ulist^rviitioii lo assert UnU the c»iijeelM foiinil in the urn lieklf^ nf 
Bohemia, thr (hhT, tinil tite Vktithi, after the iiiirndnclioii of inm 
inipleniiTits iiiul iiriiis, are o( llio same ptiateriul eivLllzatiuti as siijr- 
vives in ilieso ii'gions xo the present time, 

rtiiXFHJiLiriiEe rAUALLEi^: ketwo;?! axu JxnAiitTAXTA nr Tnr, vah- 

PATIIIAXR—TUXIB llAl-CJitAnrlAX ASIk liALLir miiuix. 

Meial wnn' mamifaeturtHl by the Sliivt?, iiimI es|)e('iully in 

tile tki'imthians^ sire ilei-nratml in the same iminiier nnil with ihe 
-nine iinittfs as llie ohji^ols of MiilIsHnlt^ The dress etiilinaitenes in 
Muravia atirl thilida far as (lie Ckniin thus rrrall a dernralive 
system wlneh 'nns already spread with Ihe lIjiMslaKltiiiTi eidlizEitiou. 
If the same etrstuiiies, the same efiibrnideries* are met ivith, for 
itisturire, aninng the Houstoids nf tlie (^lvpath^LUls the desi^MiEliints of 
die Bastarnh and iimong the Kiitheiis nf tlididn, on the onf^ InimL 
and among ttie Bretons on the otlier. it is apparent thin it is not 
Tiu^rely 11 qijestjoii nf aeeidental analogy. And if the^! lUiiilngies <Tin 
explaiitnl in iio other way tliiin that tliesye [H'fjjdes nnist have pre- 
starved {^mtiioii naaJelsthreiigh tillages, it must a1st»lie iidmUted tlirtt 
these L'timiiion iiaKlels must liave hiul t he s;iine origin, and I hut eoie#- 
qnently tlirn' was ti cnTitaet the nni'cstm^ of ihe^e penpltsi, 

XoAv* such a tninlaet had really taken plaee. The (in ills, whose a iter 
of ex]i!ii!sji>n iviis thr ri|qM^r I>itiiijla' mid the npjMT’ Rhine. iK'^i-ame 
masters of iiuhIctu Franre during the iron ngts at the True periiMh 
imint^tlialely after the llalhtadtian ja^rhah At that very jierkKl they 
iiiiiigled with the. Slavs ill Ihiliemiii and tlie [>jiiiiiIh% and exjirindml as 
far as tlie Ihdester. Tlius etliiiugraphic iriudhirilies have their 
sonmdn the I lalktailtiuti civilisation of retitral Europe, mnl for their 
origiii the doiihle ninvi'ment of the Gauls at the ln-giiming of the Tetut 
|a-riiMh vv+:stward on tln^ one hamL rind toward the center and tlie 
east on tin- other. The existence of the "yiiiie ornumcaits. dresses, and 
iHistutils tn regions widely separated as Bretngfie and the Car- 
padiiatis coisstitiiHs in itsi?lf n pnx^f of their antiquity, gidng hack 
to the iliillstadtiaii i^erimh when alone these diverse jxxjples came in 
cotiiail. 
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OV riALLSTAIVTlA^f l-OllHf «TiJ-L i.'Mlqi THi: rPPFH VirtTlJIJl+ Ifi UOHaVIa^ 
.syiH my. CAiiPATHiA?fH, 

The coverR of the nn\s foc\simile of the hnt of hnF^- 

iii^ii represented in n^jMiusse on the .senbhrtnl of a sitwd of Elullstadl , 
()n tlie faniinis stele of I lie wnneterv of U'lUseli, near LuihiiLdn ^vliiirli 
is Hall^TitdtiLtn, m-e repix^ritei] s^Mne of vdiieh wear iHiiuEinl 

caps similar to mir i-ottoii raps; ollirrs have witli urioiineJileJ 

rroiviu, TLo stele is of Wmrtiaii iiiiLinifaetniv, and some of the nrti 
covers repiYHliiL-e (juite iiixaii iktrly I hr (|noil -slipped bonnets of eertaiti 
of the fignni^ which are of ilie Wnu^iLsh lyp^ 

hin<ls iif hesidj^ar thus i'e|>n*.seiitcil are still worn hy the Sluvs^. 
whose kinship with the rreiiiationiKls has lieen otherwise esiLiblisheiL 
On the l.-p]>er \"istnla tlie hat is seen a.s a Lriinefltc<l cone, miiitiionly 
worn by I tali tin Ixiiys, The fell hal» esprciully wdlh niised or hirtii^d- 
up rims, nmiaineil in ii^ in the very n^gion of the imcieiit iirti fields, 
[[ was anch a liead-covrr that Jeeomted the idols, tlie fonrdLejnlrd 
statues of xSvuiitnvit. such as llie one found ut Zhruez in (rjilieiiu ft 
also survives in iht* Carjaitliiaiis and MoraviiiH, worn by at] and 
el assies. ITie rUn^* relation Wtw'HUt tliesi^ lulls and I hose worn by the 
Li‘etiiatorH Lh evideneed froni the iael that I hey are seen onlv in the 
legions of the Ebillstailiiaii iTetmitory ^:^‘rnete^ies anil wiiert^ urns 
with rovej-s rrpn‘5«uitiT]g them are fijiitid. 

Thu lieadgcur J>^j>rescnls n pjiit of tlie and murmei^ of the 

rreinatoiVi viho made the ligiifeJ. urns. As tlieir dest'ruilanls are 
Sluvji, s€j tljey llieiuselves were Shivs, 

Kinship is lJ^l^^al on physieal ndaLionship^ though neither othno- 
graphical tdeniriihs ounmoii to two ixmples nor even intelh^'tnal and 
mural re>emblamt‘s* implying the identity of language, will always 
ulisnlutely siifliee to e.'itnlilish it. [n this nis)t\ however, I he {pieiftion 
is of two [x'Ojdes who in the course of time Ijecanie one wiili no l>reak 
in their esLstenii" on the same soil. Two thus following one 

another njust have scunc 11loud relatiotislnp,, sotiie kiiisliip, even if 
their custoius were not eIic suiui?, bill hn-e I he customs ixHiuiined 
identical froiu age to ag^*. EtIiiiograpUical stmilaritirs in this t-ase 
therefore pron* u <4Tlain Uaid laUW’mi the ]K‘oplDs,imc nf whom was 
the lii'ir of I hr otlier* ami lliiit then' has Ix't'ii no elhnie fieveraiit^>, no 
snlksiiEution of one i>iKiple for another. Still, detiicirisitriitiun of com¬ 
plete cThnic iileiitity must, iibeie all* ix-st on idenhty of pliysieal 
el III ni etc ri sties of ihe tw'u peoplrHi it nmst consi^st in a ii>}m para live 
iliidv of their enudu, but tin fortunately wr liave none of ihrse to 
study, for they were alt crematrd. We Jiitisl ihri-efore tx^iri to indl- 
lect means to diUnuiiir their |iiobatile physini! rharacleri^fies. 

The burying peo{de i\mi titled in the north during the skuie 
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st^e wfts market J by iiii elongated ^kiiH^ a gene rally higli fitaturet 
tiiid other features that permit its to term it l>lond ilolidiofrephalicv 
III tlie burial toinhs of Hall^tadt, as also in lliust* whirh a|>j^>ear 
aboiil the la^glniuiig of the jirts^ent era on the Vwtnla uinl in 
Ihilipmia, thb type is exclusiroly found* Judging from the skelc- 
tfins eolletatnl from the biii-iui loinbf^ it eun l>e said that tlie entire 
norths froiij the IbinidM^ lo the Baltic^ occiipietl by tliis Idoinl 
fblieiitM'i^pIndie people until sevenil tVJilitries into tbe present erst, 
Wien the (HvmationisLs eeaniNl biitnltig their dead the aspeel of 
things f-ompletely ehniiiL^^cU and iheir eninia l^t^gin in appear, \^o 
tiien [MM'<i:^ive tlial tiie inhabitanl^ of die w'-vy regiolm wheiv fonnerlv 
only hbml Ektlii'lioce|ihales wen' foiiml are enmiM>srd in the niiijority, 
jind lien- ahtl tlieiv exdu*<ively, of people of iiiediiim sii^e with n 
round .^kiill or of the bnii-liycepbiilio ty ja?- It tlierefore follow.^ 
Lliiit Ihe eii^matioiiLstii bi'achyrt^phalie. Now* brni-bycephnly 

IS al pr*'sHcnt the ossenliab in faei* llie only ehnnieteristio wIijezIi 
(■ ioniUHl.s with one another the great majority of tlic iJimples of 
Slavie tungtie. 

Tlnxsi‘ f)e<i|>Ie who iiiti'odfciee<l b^DnK)(:^ in the Occident al^O intrixliired 
the rile of cn^matiDti; they etirly iiiingleil iviih the indigiTiesn 
UinK-tly and thitmgh its inHneiire iijmjii llie indigrn*^ we know that 
that jieojde was brnehywplialif^^ with dark skin nnd luediiiiii or short 
slutni-t^ I'hey sppen<l fi'oni the Ihinnlio Kiw sird I lie west rbiring the 
bronze [igts esjM't^hiny tcmnrd Us end. We rt>*rve for this [leople 
the name of LignrL Before them eanie aitolher piaiple with tli:e 
^4juue eharairterlsties, bnichy'eephalie and of the wmiie origiiu shat 
si^ltli'^f im llie l^jmiilM'. Kt*r this |KMiple the ntmie of Veneti set 
a pari. It i though it not mni prise all die braiJiyeephales of the 

l)anii1te and never Ixdnrigeil to those of the ea^itern Kone ot its 
territory- 

This setlleTnrnt toc^k pbtv, iis has Iwn seen^ at the I K'gilining of 
the inm nr lialbtjiitlian age. Tla^' riTnuitionists gain ground aiiil 
gi-LLdnallr beeome niastei^ of the territory, at least north of the 
Adriatic and in I^iniionin- We have none of their eraniUi and oven 
in llie count w'here they L^nstituLed I be eiilii^': iHipuhilion ivit win 
hot ilriennhie their ^M^rsoniiJ apiHairamn^ by dim't obwrvjitknij sim.^ 
they burned their ileai!. But we havn die ei-ank nf dieir direct 
ilesceiulants, iiaiuidyt uf those whu misi?d eivuniLing their <h>iul under 
die iriHiienre and the injimelinn^f of t'lirixtiaiiily, and tlu^» i-rania 
are of die hriirhyce[ihalic type* TJiese bradiveephah^, who f 1*010 
the naniilH- e^pandiil northward as far ns the innermost part of 
ItinsaiUH, can be traeeil wdieii:wi'r there ntv Slavs, lo^^iijg soniewtuit only 
in the intensity of their primitive dniratleriHties in proportion as 
they aiv rtaiinte fmm their [Miitil of ilcparhire^ their ei.nit»M" of 
e.^pausioi!!. 


SCALPISTf IX ASIEKTCA * 


By iJr-oufj I'ErKiULUci, 


I, 

n iti tinbit iiiiKing the Aiiifiricaii h I hi rig! huh scnipjti;; fiillthn 0(i«- 
mics, (ind of ciirryliig^ (iff thcr secured jiiecc of skin mill luiir iis ii 
trojilij", was a wholly new sight 1.0 tlie curly Aiiicrii'aii voyagiTs utiiL 
wGLtkra. TI16 first edition of Ilrrodolus, with liiis ncentint nf sciilpitrg 
miiong the Sctdliians, upiieared iti IiWi nnii was iiL'ce«il>le to a few of 
tJie learliis] only, mid elliiiologieal in format iuii eciiieerniug other 
primitive races was wanting. 

The word tteiil|> is English >ind uriginally signified a shell or 
the crown of the head. Its use in the present sense Is quite recent; 
even well lowiird the end of the seventeenlh centiirj' one reads only 
of '* £kyniu55 with the headiis and crownes." ■' cot off their haire i-oiiinl 
aljout/^ " skins of those hends,'' " ha ire skulls of his enojiiies," Uio 
skin of ihcir heads flayed off,'* “ cixiwns, or ho ire and skkiine of the 
head," and similar tenns. In 1(175, however, J^e^itilyn employed 
“the hair-scalp,” and since then the term came grafinally into gen- 
erol use. In the Iwiginniiig of the eighteenth century Lawson and 
Byrd used simply scalp, or scmlj). In French, (lerman, and Dutch 
writings the evolution of die term pivigressfal also very slowly. 

So far as the author rtiiiltl ascertain, it was Francisco de (laray 
w'ho, ill 17i20, made tiie first acquaintance wilh (he Indian Indnt of 
scalping. This occtirrctl during De CJaruy’s unfortunate cupedition 
to Pariuco. llie acctmuts are, however, so brief and file prowdnre 
was BO little characterisitie that only an rstended briowleilge 0 / the 
ciirtoni eimbU^ onn to rtcognisse a mode nf scalping. It consisted In 
flife partiriilnr case in cutting off the skin of tlie entire head and 

1 Si'alpipfi‘a Ilia] llliullclie Krk'v’iscfiritactie (n iVnorrlka, liiaajnu'al-Dissertie 
t!(jii *iir ErfiiiisuDB dur iXtttonvlIrJe iler Phlli^ojiLbafiea PakalUlt iler Cnl- 
vemltQt turgdet von Cicsirj; Prlcdork'L liniuiiwliwefgi Dniek von 

FrloilflcL V leaves imil Solui, IWO, Oefaw. |)ii. v!. 1 - 172 , vr[\h ralori-a map. 
fulile«), .AilmTrnet. with ibe Atitlmr^a permlastna, of laijres ] to 70. Frir detAflnl 
blUlinarnpby see tJic iirtgiaaL 
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fuc^s xvith littir and which wiis n to !>« the hahti uiiiong 

ihv C hichimiK-s to thu rcgtoiis of Jalif^o aiul Itielioncan. 

Tlie liri^i writer wliu gave im account of typical Indian scalping 
was rlacqnea CiirLicr^ Dnring Ids secitiui voyage in iri3ii be wasv 
shown by tlic imtivea of HcMdit^lagii (Monltvah Hw atnil|>a ll^cir 
inorlal tntndi^s, tlie Toisdalining. Tlicsi^ scaL|>s weri." already ilcy and 
f-trelcl^oii on suiall wiKKlen htx>pSi Tlie Indians of Mont mil spoke 
the Hnrnii-Tr(N|iiois latigiiiige. 

A fcw years later* in irp40, the habit t?f sculping i? met with hy 
Ih} Solo in tiie soiillu among trilH's sjieaking the Mitsklmgeiin. One 
of Ikf Sotos TueiuSitii6n RoilrigneK. was sculpc^l near the Aptialiiduan 
l^iiy and Ids eoiiiradc Hoqtie ile Yelves barely esea|H^d the same mis- 
fortune. Alonso do Carmona gives on this ^K:casion rlio tirst clear 
account of the mo<le in which the Indians lake the stailp and of the 
vahui tlm tivL>phy has for them. 

The ne.xt inhiniiwtion coms'ndng scalping comes from Florido* m 
I54ti, am) is stwm followed by the important ilata of Tristan dt‘ Lima 
on the warlike iiitlives of (leorgia and Alahama^ and of Ijuidoniiicre 
on thof^e of Florida, By the rcijoils confining Ihe n^age prt- 
stm( already ii fairly t^oniplete pictnre of sfU^nlidiig jind tlie viirions 
details eoiiiiected with it. imd this picture is made more pi^cisi' 
liinnigh the cthnologicully vuhiable drawings of I» Jfoynes, pre- 
HtTved by Bry. 

.Meuiiwhili' the presam?e of the custom was rejxn'led by Ulrich 
Sell mi del from Sooth Aniericu* The ^xn'etury of Cubeza do Vac^t 
was not so welt infciriiied aiul speaks only of cut ling till the entin^ 
head; this refers very likely to the fTiiaycuru-Mhaya, whin in c%Hri 
imm with all rehiteJ tri1>cs of the Chaco, fii'st citt off the heads ami 
then ij^ulp theiin 

t>uring I he last tliird of the sixteenth century there arc si:arcely 
anv further uf-xrounts of stulpiiig, but the hrst decade of the following 
century shows th 1 * 1*0 good i^^ports: That of IjCSCiirlx)!* from Kova 
SiTotia; that wtiIIco iiy Captain Smitli in Virginia, uml that of 
Cliiiinplitint dealing with the lerrilory of the Ijiiwraice. tHnim- 
plttiirs ex|M;T ■ieiR'Cs and (disc rvat ions are L^jaidalh' vuliudde a nil well 
fhow the ii.-^agi*s coiinwted with tti]iilping* In Bitl3 thm author 
atteiideil a gre^at celebration of [i \nctnry by the miitia! Algonquin. 
Montagnius, Lind Etcheniin. 'Huy had securer! stjuie Iroquois scalps 
and with llu^st* their women performed a scalp daia-e. In ItStKi 
Chan I plain acctunpanied the wnitcil Algoiupiiiu .MontagnaiSi, and 
Huron on a w^ar expedition against the Ji'oquois. The battle took 
placid In the neighborhood of the pre^^eut Fort Ticonderogu and llm 
Insqnois, w'hti for the first iinie factHi Hrenrms, were defculed. Here 
Chuiupluiii iR'rsrmally wutnessed, with all tin- other horit>rs(jf IiiLliuii 
warfare, the ticalping of die dead and of tlie tortured prisuiierSj aiid 
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he wrts present at ihe neception i^f the j-etiirriing rictenT^ kideii 
with scalps, at Tadmiss^ic. As the lloiilln of canoes iieaml the settle?, 
merit, the women tlirew off their clothinjr and swam to the tiuats^ 
where with cries of triumph they U'mk the scalps into their care. 
1'hen folhiwwl other fi^tivities and iJaiitV3^„ and toward the last 
Chaniplaiti himself wiis J^r^^^^Jimtefl with a J^^aljj, 

After ChiiiJipliiifi the t>'jions 4xaiLvrniti]^ f^'alping an' very frc- 
ipient. 

II, 

OKOORAriiicAn Asn citronologicai. extknstok or soalpino—DKV* uj*e- 

VKNT OF TIIK ^IWhV fTMCAl THR UFrATi THOI'riY^—RE^tARKS ON HAND, 

KAR, ANIJ FlXCSrir THtO'lliKS. 

Scnlping in its commonly known form and greatest extent was* as 
will Ijo shown Inter, largely she it^snlt tif the influence of white people, 
who iiUrfKlncisl fircarmiH* whirU incri'as^cil tJie fahilities in [i fotdUci, 
brcmgiit I he sksd knife^ fiieiUtnting the taking of the scalp, ami 
tiiially olferiHl .sculp preinimns* vcliich Kislhmilaled the hunt for tlaw 
objects tliiit Llie miioving ai ivhnie [icada waa idmunhined. It is cer¬ 
tain that ht^ad taking prect^cleil scalp taking ntid thaL the latter w'as 
a ilcTcdopnient from the former, indin^iNl hv the iiif'onvenienct? and 
other diffiriilties vvhidi atTended eat rying olT t!i« wliole head. I'liis is 
not mendy a nitinind dciluctini] from facts, hut is ton finned in simiic 
of the old re|>[>rts and by the Iniiitins themselves, and ka logical cem- 
seqiience of rtii- cmicapiion cnmiiKUi aiiKaig the Itidiiins and iniiiiy 
^alier primitive ijenples dint a [niii of the Ixaly may Ijo valent 
to iiiid completciy ivpiesi-nt the whole. If tm enemy is killed or 
their fwvn wurrii^r dies near n settlement, then ihc whole IkkIv is 
hrtnight over, to Iw inultreuted In satinlioii in ihe firvt or receive The 
pnip[»r honors in the seia^nd instunce. If tfic ilbbinre frenii home is 
gix-nler, the Iwxly is cut into pieced that can la- trans|iorteil, or. if even 
this would Ik? attcinled xvjih dinicnlty, imly the lienil and imssibly 
a liamt nre hroiight in' while under still greater iliflicnlLit>s of trans- 
I^Kirtation it k the jaw alone that is hroughl, nr more tannmoiily the 
t^ciil|K This shows the significatiun of ihe scalp iiN^k. tn cel^ ivhem 
a scalp Imil U'+ai taken and the head was cm otF snlsscf|uenlh% we 
lire rcinfi'<inicd with a laise td timtilalion: such a ticnd was never 
aim lint wus niiiltiviitiHt Hiid thrown nwny. 'I’lib 

briefly z^ketdinj rlrvclopiiirnt ()f ihti priu:tin< of ticflljjiiif; <!iin be fol¬ 
lowed espet-ially well ainon;; the Aljzuinjiiiri. 

\'ery fffxx! evident for the tii^tiiuuptinii that tin* sea Ip trophy wns 
a di'vuliJpiiiKiit of ihe bead liophy ami llmt the Indians were nr iff i- 
nally u)l lieud-himters, is a Ifordeil I >y the fitit ive piftoginphy. In this 
tlie scuIixhI Ixxlieii are alwtiys represented headteiis. 
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The opinion is quite geiiertil ihnt -HCialpJiig w»us practiced by all the 
North ATiiericftn ludiunH, luid tliai it ditl not exist in Soutli Amt ricu. 
Both of notions nrc erronoouSt for nolwithstmulLiig the fart 

thiit the habit sprt-ail grenily lifter tlie discovery of NniiU Anierico* 
vet tliert* »ri' iiiiineiLSt^ st ret died of the cfnmiiy where st^a1|iltijjf wus 
never in vo^ue, itiid on the oilier hsiinl tlto nsoage has Ix^rii encoiin- 
tet^d in Chiieo and the fiuiiinas. 

To cstiihlidi exai't iKiiindaried to the rcg^ioiLS where scalping was 
practiwi luid wliere it wfui not, is iiii|>ossiblr« siiid so likewise its to 
the piMicHl of Ihiie. Similar dilfit iiltit‘$i are also met with iii n‘gnrd to 
head trophies iind flilletl customs* w.i that nil coisdusiotis aiv only 
u]jjjn.kxitmilions, canstul by the complete lack of records in many cases 
rtiLil an inwimideteiiess of the in format ion in others. 

t'arrflrnh in his Basis of AmeriLan History, HJiya ^ Scalping \vm 
a rnstcun cnvr the whole continent north of Mexico^ except at rei'lain 
jxiinbinn the Pacific slofX' and among the Eskimo/- The only uncon- 
ditioiiaMy mrrect part fkf this sttitement is that regarding the Kskimo, 
among whom the lishil seeiiLs inMiially to have la-eii wholly ntiknown. 
Of the iidglilxM^ of tlie Eskimo, the Athapascan of the norLlt and 
nortikwest practitxHl im nr-alpingi^ while the I’hlinkit did s<j only in a 
resiricted and not dninieterislic manner. On Hudson Hay, in 
lijibi^dor^ uiiil tuw'ord Newhaititlland thi^ Eskimo lived near the 
Algoia|iim and Beolhiic, of wideh the former t<Kik many an Eskimo 
scalp, yet tin* habit was not i-ornmnnicateil to the latter. In the 
eighteciitli century the Nuttawjiy, oi> lliveiv at tlial time great 

enemies of the K^kimo« iiupit^ed on I heir de|>endent Sfoiitagiiiiis 
tribes a yearly trilnite of p]sktitio sculps, 

Tlie Efskinio of Bering Si rail took the whole lieatls of their fnllen 
enemies us Irfjphies, hot I hey leunn^l this enstnm from the Thlinkilt 
atid W'P11' ihe only branch nf tlie pet>ple w ho practiced it. 

Ikdng neither si‘til|nH's uor head gatherers^ [lie Eskimo were famed 
for I he mntilariuns which they practicjcd on the dead bodies of their 
enemies, Tliesi> hori ilde nintilatiiiiis wei%* a fintcuL eiuise of the great 
hate feh ti ovarii the peitple hy nil I he neigh I airing India its. Tiiey 
quarterccj the bodies, lail or lore them into piei'es* abnscMl them, and 
thnwv the remains into the wnicr. 

The trilK^s of llu? Athapastasii linguistic: family, the neighbors of 
the Mddmo along a greid slretch of the ctmntiy in the nnilh* also, us 
a ride siml in (heir old abodisv, never licalpetl. They likewise did not 
pracliLv laaddmnting^ In only one of the many reports concerning 
these trilies has [he writer encoiintere^<l a uole that ouc of them, the 
[jQiieheux, t*>ckk niT with I hem on om* oct^asion as trophies the lower 
jaws of their fallen enemies. P^veii the rio-caUed wi^siern Athajmscan^ 
tiauiidy. tlnjHi' who am- si'tiled west <kf the Ho“ky Mountains on the 
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[ rnKi'r und oilier riversi, did not giiiiifniny practice sctilpiiig; iipvcr- 
thelesri* soiisc of tlitw trilM^s probiibly those lliiil hud relailiinbi with 
the Tuure ensteni peiiples^* liiive udojitci] the cu.^tcui. Tliese wore 
the .sjteciillcfJ Carr id's, ilie ^^leiuinifs^ Tak^oiiUi utul </^Liikutjii. The 
AthnpasLaik nn the CliHrL'liill liMve also IcEiriied to i^lp fioiii tlteir 
Alm>nquin neiglibt^rM. 

As to I he southern tribes speakiiifir the Athii|Ktsciuk ami indmling 
tiic AjHirhe, Li|iaiii Navahn* rte., si^dpinfr seems also lo have ]>eeii 
oripiifllly tJiikiiOAvn simoni^ them, Init ihioii^li ixmlaet luid nijxiiire 
(Xaviihtii with neighlKn'iii^ tribes who practiwd die saiiie, iifler their 
iiiEiny wari* rind after the ilexicim^' uffera <if lireiiiiiims for ftL-aJpg* 
they also aih>|>red tire OiJstom to some de{^ix»ts Ten Kwtv denieil tidst 
ami otln-r iihr^rvens write iiotliin^ of Hi:ulpiti^ mi iH.r'asiMns wlieri the 
Apsidic wotihl liave tiiireJy Oikeu the trri|jhli'S had I hey eaival for 
theim Even the seal[>in(^ ivpnileil from C'hihuafitui and l>iii-unfi:io 
iieeil not have Ihvh iruimniitted by the Aptiehoi Init may hiivts l*een 
dire 10 other ti'lliNJSi piu'tieii from wliirh occasiofiaUy iiivadMl that 
kerritory. Xevertludess, tlit^re is the evidence of RnxtoTi,^ 

1‘h^jbel, MdiJ]iausi‘n* ami Ihiinlelier that scalps wert^ la ken hv bands 
i»f the Apaehe imd also the Li|>att!^ Tlie Xavahrn stroiij^ly mixed, 
bad a ti'JuUrioii of >5tnli|itiij^ done by their an-c^'stors* The IIil|hi hi 
C^alifunjia lived away froiii tlie refdoiirt of strife with the sralpitiff 
eastern ik'iU^ ami ivniaineil evidently (m* from the hahiL 

All dm Atliajiasenn-sfK'akin^ peoples, and pailieiihirly lhifc4e tliiit 
Eiveti: in tlie iiordi in tiie pi'oxJiiiik v of the K^kiino, inntilated the dead 
of their eneiuii*s^ 

The wtdtes ^vIkp ejiine first in itmtaet with the Algonipiiu fonml 
mnoiift them two elassvs of wor tropldcs. The trila's nn the lower 
St, laiwi’enee, in Xi^w Jlrimswiek. Xovii Seotia* iiluiijr tlio DtdaWiirc 
ami f1ii^i|Haika laiys, down In (^arnliiia. praettiHHl raatlpin^, while 
tlie Al^miqubi wlai W'eit^ seltleH.! to xXew ICiL^laml ami eastern Xew 
Vork* akm^" the Undson^ did not hnt were head-hi inters, llow- 

s’Ver, even umoii|i the tirst-iiained trlljes, the eiistoin of scalping was 
by no means as fnil_v <!eveloiXHl and as |Teneral as it l>watiie later mu 
ami cutting ntf the entire head and milpin^ a severed head were also 
olKi^rvi^J, rfic IrilH-s of Ihe nuron-tixrijimis and I lie Aliiskho^enii 
tiii^ruiHtso fiitidlu^ la+haVf'd in n siiniliir manner. 

While the Al^njiiijidn of Ihe lower St, Luwi'inn^e, New Briitii^wiek. 
Xovii Seotim and imrlhern Maine priirtierd si.^ulpin^ at the time of 
tho ml vent tpf tlia widti^s^ tlit-wr farther us far as New' JerijeV, 

wei*i* head-takers only. This ]x^-idiarity k e,v]dkiinabLe by the coth- 
parative isoliitton of the latter U4ween the sea and the luiMintains on 
the w’est, ami by their liniitiMl iiiterronrse witfi. other trilH^ s|>eakin|^ 
tlie same lan^nit^e. Eroin Che,Siipeiikc Ihiy dO’wn lt> Carolina scaljj- 
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iiig WAS agtiin found. Alpont^iiiji from those 

s^^x^itking lilt; ?<iitiie kug'ijag't; furllitrr iiurth W iriljf^ [rotjijobf 

anil wIhi ijriu-tii-^l iscalpiii^* iimi the hiilnt wus met with nn tlie 
IfjwLT Duhiware. 

I'Uv "fi^it iviiL^ ipf the JiLore ivestcni Al^oiiqiiiiL iNScame known to 
the white;^ Him li hUer iiml ihe nistnm of sculping wa.s ftmiid uiiiong 
Lbeiii fitlly develn|MtJ. Knt withtitunding liiiri I In- tphl hubil of cut¬ 
ting fdf the eiitiit* hi'Uil ci'^qijK'il on! lieiH^ mid ihei^i’ on fjivi^ndile ikvu- 
sioni^: Ihk wu?- piirtiEnilarly die iil the siege of IMrnit hy the 
ii-SscKnutctl triU*s iinfler Ponliuc, Finrtlli .p whul lni> U*en >ttid of the 
cenlnil Algonquin In true of iheh^ relatives of tlio plaitis, the 
Bkt kfofjt. Cheyenne, mul Arapuho. 

T\\v Hiiilsiin Indiiins. who originally l^elonged to the scalping 
Algontpiiiu lliongli lliere is no record I hut I hey have ever been oIk 
served by the whitt-s to |iniclice the ciistonn g^lthe^l;d for o time a 
jKi'iiliur kind of u war irophy^ initiielVn, the hand. The devrkipnient 
of this [le^nillarity can W (iiictKl to the intrtHlnrtioii hy the Dntch of 
tiegrri slu vt^s tind I hr rewavEl otTertal hy the owners^ ueeord iiig to a 
wiiilespiTnd habit in Afncm for ihr righl hand of every slave fugi¬ 
tive* The Iiidiiiiis engngerl in the pUTSuil of sneh fngilivi^s just ii< 
the whili^s thd. loiter on* whim diflis-ulties orc^ U-iween tlic whites 
Eiiid some of the natives ii rewitfil wiis set hy the former iin the hiinds 
Ilf the liiilians. and in dir K^pns w ar hands of the fallen 

Wen* I'll I off Sind '■□rrieil uwiiy as trophii^ 1w>th by the IkiUandei'x 
imd liy the Iiiiliatis, Wiih. or even before, the end of tln^ initcli 
dominion ihe usage <'eiiKed anti waa wentnally nqdated by the 
pratiiia* nf Lakliig for whiidi preminrns wiut olfen^d hy the 

English. 

The Newfoniidland Beolhiie exerei-sed^ act'ording to Tin wet, the 
custom of si.iilping in its primh ive form. 

The llnis:>infrtM|yois were ini;sistu| of Vieingthe probable originators 
nf ^alping in North Amrricu^ bill iL seems that if there was any 
single poiiil where llie pruetiw was develo|.iriMl and fnjiii whence it 
spn'iid. it must hi* phnx-d faiuher Hiuth, Inward the fiulf of Mexico. 
It w-]|H <*ominon ul the lime of tlsr disi^very in Fluriila.und its spn*ad~ 
ing [hriti'c w’onld also explain its ih*eurrenf'i* in the (Tniaiiiis. dlie 
IriNjiiiiis may liavi' siri|iiirei1 Eheenstcnii tliitingh the t'lierokee^ whost^ 
legends sju-ak of h m of un old hiibit, tind ihroiigh the Tiiscaroni and 
SuM|UeliaiinfH:'k+ 

Among the i^xiples speaking the Timtioua and Jlnskhogee scalping 
w'lis found by the first whites to tie puierab In fact* the custom ox- 
icndeJ all (>ver the territory t>f the tiresent fTiilf StiUes, on laith sides^ 
of the Misisissippu atnong die Ntitehez and Tunika tribes, uiid farther 
Dll tt> %hv I’adilo of T exas. Iti the hist-inimed lerritorv a giaMl dins- 
Inition of the mode u£ Lln^ develcquiient of the practice! was furnlsltoil 
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by rln' CVni. On fr»ni ump uf th< ir wjir r^prilitiou;^ tbe ivsir- 

ricH>' bninglu Hune bill I he ^voineii u hn them Litnl 

u itli wlioni U lint r^f i4ncli imptnliuic-e to «n linenriijnlxTi7<l cJirried 
w hole liefttli> of the enemies. 

W'itli The tribes of the Sionx fninily w hites aime into eontaet r^hi- 
tively but from nil the extJint Jio'onnts of these triltcs it iiiny l>e 
Hiifely e^TneliEiUHl tlmt seal pi n^^ w^jis qtiite eoniiiion, Lhoiijili of [i hi ter 
lieveloptilent thiiii niiioiijr the I[urun-[iVNrjuois iiiid the Mujskhi><^ee. 
The western i^toiix WTi-e kunw ii njj to eompiirutively ii?oeni times to 
ent off on omisjons the entire hejiils of (he fsiUen lunl tlien seiilp 
them lidsirndy ol I he Mrst luilt tllfr phlee. 

Tlie t iif'rorilin^ to jHHiie Kicovii n^purls eoUwitisl liy Mooney, 

rtrF.‘ snid not to liiive iM-en hnnterri: yet we hiixe stwerrtl very ^oimI 

nnd cletjiilef] nreontits of this very jiHr-opte^ show ing: tlnit tlicy di^l pnn- 
lire SCO [pi "fi ill the satiif iiiLiiiner ns nil the other Phiins trilK^« ond 
tlist they were jitniuifr tlioso who ]>reservefl Jon|J^t^st the cerenioniest iim) 
rnoui'iiinir r-nnnocteil ivbh the iro|>hj\ 

Ho fur ns tlie Inol]ncl^^ in I he eJistern port of Norlli America uit; ton- 
eerJiiHl, uf sculping: were never ilistvjvejtML Pieee.s of iifilmn! 

skin W'iTf fokinii in the lomiiids^ but. never ii sc^olp^ yet nil I lie tril^ 
who weiv in the Inibit of Inking I he si'^ilp liH-k km^w' w'ell how' to 
pn?[>iiiv lit mid these trophies w'eiv often hLiried with their ow ner. 

Th«" Shoslione mul tvioxvn sciiljx^d to some e?cteiit, but hei\^^ as else- 
wliero^ (lie enstom mxdveil n stinmlm^ (hioug:h the tipj^i^oncU of 
whites. 

So fur lift tlie New Mexicfi nml Arjzomi Pueblo are LrnK^meil. 
there is no Jnention of ^Liilping: in tlie reports of I he tirst expUni=^rs^ 
Piicli ns Mnixvjs de Xi/ni, Ciistiinedn. t'cn^irntilo. or Espi^^jo! hut Inter 
rc'i'Kirts pi^ntiit ihe cuiichishin tluii si.Tjlpingr wjis neveiiheless ipiite 
nit old rnstoni Jimrin^ theiiu thoii|fii prnctiet'd in n priiuilive Eiiicl less 
striking fornix 

nf the trilies s|)eaki]ig the Pimnn duileets^ some H[?niped and some 
iiici not. Among (he fonner were the Ojintai liiieI Pnpngti. niiiong (he 
Intter thi!! Pinin themndvi's ntnl (he Acsix^v. f>f Ihe Viimn spf'nking 
peoples (lii‘ .^Inhaive* Vnriii!i, hikI Her! scii]|i€^d in n |iriniiLive iiinnner. 
wliile the trilw's. of tlio (ktliforninn peiilnsiihi. thougii showdiig eetlnin 
hnir cn](. were lieml nnd not senlji htdiiers. 

Ill Cnlifnrnisu wdiicli wn.s ixx'iijjicil by tiilics^ of more llinti n do!?en 
lingtjisiie fn mi lies, some of the [Jeoplcs scnlperj* others trjok head 
trophies^ still others eyes or ears, while sonu? took no troiihi«*s lit all. 
To give rietnik tvmcerning the many iiidividnnl trl(>es. k impos¬ 
sible* Xeither the si^nlping nor the head hunting tip|jH'firs to have 
Iwen pnietit'ed intensidy or i kanieteristjcnlly. Ho far as I he eiir 
trophies njx^ eonct'riuHh it is piTSsihle dint ttie custom originate^! in 
this region. It was pmetired extenaively in California, Arizona, 
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Ni'W nml iiurtbi rii l>y i\n^ HtUlier?. Tlits 

writer huft iml fniiihl t\mi iIip Imbit pxisteil luiyw lis-rv \u Xorth 
AIlle^i^‘^ii iifi ii piiiiijihiiit'iil f<>r iinii*ititl 

I’iniRV it was u1j>t-rvi*(L under finuiiiBtaiuie^ luiioii^ the 

Aztecs. Un the i^thn hiitul, the ejir Irrjjihy was very wmniOQ nnder 
PiH'tilmit.'iM.' tfiml RndKiliifiii ilufiun-iini in i^outh -Vmerirai nml 
ivvre. delivered tn the mithoHties by Iridhinei^ rtii^tHl hriM^tlrt, and 
whiter^ We learn lliftt as hite ns the lirat half ot the iiinetifentli t-e*i- 
ttiry II Urn Kill sill mm minder brcmi^ht in eiu^. 

The enstmii of taking tlie eyes of (lie fallen as irophies wns iilso 
verj* iis'avJy liiuiteil Ui a piirt of Cnli fni’tiiti- being found in jidditioii 
ntilv muciiig the Tnpi* 'Flie eyes were hi ken oiiL prepiiivd in a 
special nmnner^ anti prefervwj in tnemory llie vicUirj^ 

liifnriuatioii coni.*erniiig war riisluins among the tribes in the 
Xoithwest is ah^i nnt tiefliiile. As and C'lark resn hod the ter¬ 

ritory of the Shull apt! II mid CliiiiiHik, they wen^ snrpristnl to find hir 
lUe first lime miikv leaving the Mississippi an alkseiuxi! of ^alp’uig 
and the of tiiigs^r trophies, li scs^ins, however, tliiit the 

fiiiper trophy eiistom was not wiilespreml or ftdlowed to nisn'e Mian a 
mmlenite degree. It was ii|ipareiitly u rs'iiitiant of a priirlicv that 
was more widely Mislrihnteil hi the Mest ljefi>ri* the advent of senlp-^ 
hig> After Mie vi^it of Jji-vvjs and Clark. like tlio Xe/. [*eree. 

I'lu I head, KtiteiiavT aiul Cay use earriiKl on seiMpiiig^ 

The rutting otf of fingers wjis foiiml also unuirig <i(her AuK'viean 
i ritics* some of which live<l fur upurt. It was n^iHirttnl from I In* 
IrmpunsT ilnron, Algompiin^ and H'nptj hut in iimst tif these nises 
the oh Jett was not to secure a titiphy, lint nit her to iiintihite the 
tkad UhJv, piirtly as a lesiitt of bale and |jnrtly m a prernutionan,^ 
iiieasui'r to prevent harm l>y Mio apiril of the killed. The sevei'ed 
lingei^s were espi'esally llitise used in arrow release^ '[he Araukiiniiin 
employed fingers etiL ofi fi\Hn their tairinivs in llieir syinWliciil 
decluretinn of war. 

Regartling the rosist tril>es of Mashingliiis snul northward to the 
Imundnries of the biskiinih we have many seemingly etmtnidicaoiy 
stuteJueiiLs, Nevertheless: by a rinse study of these it is iHissible to 
arrive iit some faints. 

The warlike Chimakiian trila's were liead-himlei's* Imt Isiter on 
praetiiTil sculping. The xSalLslu A lit, or M^akash trilws^ the ttaidiu 
'rsiuishian, and Knkishan were all orighiiilly he^ld-lnlnters, but in 
Isitrr liinc^ udoptHl here Jtiid llirtv smipiiig sifter an inJermeiliary 
form of proeedure. Ttiey never jinulieed scalping to uiiy great 
extent sir in its ehiiTaeteristic forrm 

In .Mexico the farther scaith we go the more rare the habit of sctilp- 
Iweuines; ibi jilrtre is<Kvll[iied liy llie liead tropliy. 

l?o much for die dij^ribiition of the custom in North Ametitu* 
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In Stititli AtiK^rirn ht lintl twu fiiri whuix^ tbe liiiliii i^f se4il|>iiLg jire^ 
vjiiledj niizniflj, in iiortlu^rn Ar^^iiliTij:i, Pnmpiiisiy, Oinco* find the 
4riiayjinit^. Tin? here Cim&isted t>f [enliiiig olf 

ihi- entire hend) imd then the peinsitakin^ removal of iln- >ii:sil|j: iind 
ill pMieral it itiidervfein no cliari^e dtiring sewm] hnitdred yoar^ 
The iscalp loek wan? ail^i nol its liiffhly prLzecl its iinitmg the Indiiitts 
in XortJi Amerioi. TL iw iriie that ll ivils sin idijixi: df pursuit iiiipi 
rt^^inlp worn hy tlie women in the sf'alp dunce aiml thiiiiated Lit tln^ 
eneiiiy ladori* cnrnUit: hrtl, hesithvs (he then? cotikl found 

ill the lint of the Chiu-n I ml I si ns ulf^i ntlier trophii's* f^iieh us skulLs, 
(‘nivariiu pieces of wkin^ preimred besirdsi, etc* Flirtliermore, thd 
eustom did not Hpreutl in time to any huf^ extent* Tlie ti'opliy of 
die mujcnity of the Hmaih Anierieiin tribes wuh (he whole head. 
The limited extent of the pnu^t^t;t^ of sicalpiiif^ even among tlie Chaco 
jjeoples can iirohaibly Ije attributed to the ulisenei; of tireumiH and 
steel knives, as well as that of seajp preniiiniis* Hindi as were ntfered 
where by tlie whites* The ubsence of fireiinns wa.s due to strict 
ndes Jiiade by the Spanish aj|jain>t iheir intiodudimi jimoiig tlic 
nu lives* 

(.kitieerning (riiiatmu we have tlie tr list wort tiy statement of Stetb 
man tlmt scalping was pnictiitHj by the Carilj. A> Ut the Antilles 
we know blit JiTtle* C^nlmnhiax found siiiiie lieuds^ in all jjrobabilitiws 
trophies^ in the dwellings of i.he almrigtiics uf en.^tern (habu* On 
his Stfsxind vintage his men found the lieinjs of thidr minnidt^ wJio 
luid Wii left ashon^ and wm- killed by (he natives, in ihv hands 
of the thtitiaiin (/hiini-a foiimj skidl trophies uniong the Cnrib of 
Ciii[iitaiu|je, and in aiinLlier place we nntil oT it heail iti ji cm^king 
fK>l* 4’he boiling of the Jantd tiervi^J to nmke its c lea (slug ensier, 
Besides heads. Uien^ were fomid in (he hnm of the 1 a rib the whole 
part of the ^keleluii^ diiten made froiii hmmui hones* and arrow 
points from the same Jiialetkl. Aixsirdiiig (o nil indiiTatioiis* the 
head wa^ the princij>aJ form of trophy aJt over ttie Antilles and even 
ill the Gninnas, 

The negriKvs tjf the (tiiiumm am! tlie AIjiivkiiis in tlie Antilles 
broiiglu Avith them their OAvn forms of trophii^, Thesir wert- first 
of utl prepareil right hands, hut also heads, with wliieh tin- negroes 
played nitiepins. am) lower jows, with porliuiih of rlie scnlji, whicli 
Were iist^l in Aiitehcjuft practici^. Piiirkiiri] ri''jxi'rts, liowever, even 
true scaljjing iiniong the Biishnn^n stuth^d in the f ruluriiiSi tliotigh no 
such custom was met there previonsly by ^Skibrnin. 

Tlie !]ii^tion ari:^^ as lo how the m-euifenre of sctilping m the 
(fiuanjis iiL to U- ex|diiined. It was not inlrodmx^ by Lhe negroe.s^ 
for, with tlie exception of its oc^uirremT in the nine teen Eh cenlury in 
Dahomey, it was not known on tlie Dark Contiiient, The custom 
wax highly develoi^ed ainoug the Timiicua jiiaiplLs in Flurida, vet the 
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llitKirv that it. Jiiay Imvi? theiK^a Ikh’ii fimif 

jio siikHantiuI sujipfvi-i. In n siiiiiliir way Uiui'f is no pvitlanw tliitl. 
it was introtlm^ad by lUe whites. On the otlier hainl, it does not swiu 
iiit|yr<(»tj>alile that it %vas bixnight in through the slave irmie: that U, 
through enslaved Imlians brought lo (iiiiiitia from Xorth Atnvri^. 
Indian slaves from New Rnghnid, C:Liroliiifl, (ieorgia. and I'Jorida 
were fur dis|x*m’ri tpy the whites, and ii [Ktrtion of them were biouglil 
to the niouth of thi' Drinfieo nod tlte shore of South Aiueriea foi 
jwarl hshiiig. It la fgiite possltde that stune individuals or |»ai'lie^ 
front among thi'se Indians, most of wlnun iMdougc'l to sealpitig 
tiilips, gained their liljcrty and. joiidng some of the natives, intro- 
ditwal the ruKtoiu i>f M’al|niig among them, 'llio scnm:e of the |iru<-- 
l ii-e in (’h»<?iJ is not traiaailde. 

m 

M'KlLVOINU ASn OKVKtS'l’MtST OK TIIK lA'STOM OV St. AIJ'ISKI THiailTtm 
TliK 1NF14 ENCK UK KURl>1'KAXS. 

ti is a wtdl-estahU&boil fact that tlie fsonULt ls of primitive iwoples, 
while verv fre<|itunt, are in general ia>i tittended hy many fainUtie.i. 
The same was trite of tiie IiulLuiiis. with the exception of the very 
infre«|itenl iiislnnees of a fineress of an attaek hy surprise, which was 
followed hy ii pinieral innsstiriv. 

lilt* intr'idiiclion of tireuniH (Jitiugetl I his .stale i>t affairs. Ihe 
guns iHH.aniiu not only the tlirwt eause nf n greater iiutulier of fatali¬ 
ties, but they also served to iliuuoraJiKe the [jarly anm-d in a morn 
primitive jiiiiimer and favilitatorJ pursuit. In eniUMyiuenee the wars 
liecauir mote hhaalv and then: won’ more sttiliis. 

Ill Xoilh Aiiieriea the natives were siippUeil with lireanns by the 
rolonist.s thoniselvos, in aoine rases stufreptitioiisly, in others ni»idy. 
They wen? lilso furnished with ihc iron or sbad knife, ivhirh greatly 
faeiiita knl t he nuiuival of I he seal|j look, ronuerty t he sea Iping was 
done with kniv(!S made nf varimis rnaloriiils, Tlie n:Li.l knife wm 
found in Brnisil. (.iiiiaHa. an<l the s^>utheiisterii [ihirt of North ,\[iicr- 
ica: the shell knife was nsi'd along the entire Hiilf and north along 
the .\tlninic eoast as far us the territory of the Huroii-liToquols, 
also to some extent on the l^aeifir roast and iiiiiotig the Araitkaiiialis; 
a tish-tiMith knife existed in the t’huru, thiwjghoiil Brazil titid 
the (luitiiKis; niul a Stone ktiife pivviiiled in Mexico and neigldair- 
ing regions, iti (’alifoi iiia, the Hoeky .Mmintains, on the Plains, and 
in Texas. The Apache knew how to sever the scalp lock with the 
sinew itird of the Iviw. .VII of ilieso implement a possessctl disadvan- 
tagci' when coiupiiretl with the wliLte iniiii's knife, and the latter was 
eagerly adopted. It Iwmtiie a niueli dewired article of eonniieits? and 
exehitiige and was soon iw‘d in sealping, njaiti the frtH)uent.',r and 
develupnieiil of whieli it niu-st have rsiTled a sLitiiulaiiug effect. 
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Tli»> "stnIjHng knife," nr kriifo," hucl nnlimirUv (hr slniiH- 

f*i 11 slng!e-e«lpiil bntotier knifo, but ocensiointUy it wa.s twn-edged, 
like ti dirk. TIu» (nidet^ ll^-tlll)ly sold the knife nlone, the IiidiAiis 
making (he scubbmd nccording to tlieir own liking. The instmmeni 
was curriod in the' belt cie on a ('ord pushing Hlxngt the iiw-k. The 
prunes jwild fur tlierii' knives ditrm'd widely. Thus, in Kins certiiiii 
Cuniiiliiui Iniliniis reetdved 6 knives for 1 Waver skin, while in the 
iM'ginning of tlie ninelrenth eentiiry, during tlie height of the ptnver 
«*f ihe fur rnmpanies. ST.fiO was pukl in I heir territory for a knife 
which in KiJiglaiid was wtirth 3^ |x‘nw. i\t ulxnit iht* snnie js^rioil 
farther tsonth, in the Imited .States, a knife eost $1. ratlin tells ns 
tiint ill 183^ a Shefliehl knife, worth tH'rhiifis ti j*ejie«', was valntxl at 
tlio pi'irt? uf 11 hni'se. 

Wliilo lirearnis und steel knives gave a strong impetus to sealping 
in ^orth .Vnierii'ii, I he aenit' of the riistoni was reaeited after the 
instittition by whiles of mu Ip pmniniri.s, aceomptinieil hy the einjdoy- 
iiienl nf llie nalivi-s In |]h< whites for s«ilp gathering.’and seulping 
by the whites tlu'instdves. 

The litvt to njfer preminnus for the heads of their native enemies 
vtere, in Hi3(. the Ihiritans of New I'jiigland. They unkotl for the 
heads, scalping being as yet iinktiowii in that jiart of the <v«intry. 
As a result, iieads of the Petjutals were bronghl in by the colonists 
iiiut allied Tndians in largi> numliera. 

Thirty-oight years iiftcfr the Voi\uml war, Ijegaii that ugaimst King 
Philip, and head premiums were again establbhed. At this perical 
tlio oHstom nf M>alping had alivady cxtenderl into New England, and 
most of the truphieii ohtaiiied must have Ijetui sralps. 

On the Ifith of duly, IfiTn, the Connerticut oilonUts made with one 
of the Xiirragansi'lt chief? a treaty in which they promised for the 
jierson of tine of the feared Warn pa nog chiefs 16 clolli coats, or 20 
for his head alone, and for each one of lii« sid.jects i coats if living 
or 1 if dead. To their own troops they paid 30 shillings for each 
hea<l. To the - herniiie," Hannah Diistin, who with her own hands hi 
said to have taken and brought in the mu1£)s of 2 Indian men. 2 
women, am) « cliildrt'ii, Hie colony paid £.>0. besides w hich she re¬ 
ceived inuny e.\piTssions of i hanks and inimeruus gifts, indiidinLr a 


suleitarittnl one fjoni tinvenior Xicholson. 


In ItWn sealji priztrs were offered by the colonists of JSoutlt (Caro¬ 
lina; in ttSfill they offeml the higli snin of £S for eneb ..r 



, , ^ r'-- ^’-III.. ILL il-l lO 

(he price of a gnn w ith 4 pounds of powder and -in poiiinls nf IcaiJ. 
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Latc^r cm, nl>oiil I lie j^ovenior of Ciiiiiida paid 10 rrowiis for 

PYPry st'ulp* *i0 crowns for cvt+ry wliilc iimle t^aptive-, iiiid crowns 
for ]i white fr-iiinle nii^uvc, Ijitcr on tlie well as the capthe 

price was lowereil to 1 i^mwu enclu Llitni^li the ^fovemiiiciu officials 
dedaivfl tlial W citmtis for lln^ hitnilii of cverj" existing Ti'tKinois wotild 
lien gtMH] invcstincm for J^iitis XI\\ 

We have seen tliiit it was the Knglisli who offered the first m\l[y 
im^iiiiLoim, itTid it WAS the French who lirst extendcfl sneU rewords 
to the sc^alps of whites. 'J'his latter enstom wa?, however, also tidopted 
Ix-fore long hy the English eolonist-s, nnfl in lliIKh but piirticiilnrly in 
premiums wni^ otfen'd expliciriy for French S4';iilps. The priw 
j>pr sculp, |Mn'hu]js cJii ttfM'ouut of the |HK>r Canadian treasuty, was 
id ways liighcr ainotig the Eiiglisii than among the Freiidi. In 1707. 
diiriiig Qiiecn Anne's war, the Englisli incr^at^J tlie Tndian stadp 
preiiiiiini for Lltosi* who were not employed by itie govcrniiii‘iiL of I he 
colonies to 

Tn ITftS, fill ring Qitecti Aimers wat^ the young French colony in 
ijouisiaiiii Ijegdii aliHo to oife.r scfilp re wards, troiiimeneing with W 
crowns for each scalp. After this the prices ranged eonformably 
with tliose in Canada. 

In later Wat's in which (he colonists were eoncemoil scalp hunting 
was ineitefl to still grt^ater intensity. The prcjninms wciw lurge, 
ranging up to £l(ai for one scalp; and Ehey applied to fndiatis hm 
well as to white enemies. The allnring profits mid the growing 
ilidi^nUy of S4t*<'iiriiig tiji': tniphy hnl aumw to nkitlfidly niala^ two or 
even ition^ ont of one, and to other, more grave, abuses; mem- 

liersof friendly trilies mu] even the white cnnntry'men of the Heatpers 
were nut safe, and even gravt* were iiuide lo yield vietiiu>. In June, 
I7rp5, (tenenil HmdihK^k giinranteed his i^Idiers and Indhins for 
evi^ry nealp of the eiitniiy. A ti'Ward of pM)0 was prcs^?rilie'il for the 
head of the Dekwai'c chief riliingiL:<k and irIOO fiir thjit ijf the Ji’snil. 
Le Loutre. Si-rdp prin^s^ were oficred hy tlie t^tate of I Pennsylvania, 
(hi the Tth of .Tidy, I7ti4, fiovenior Penn iinnoimeed the folloiving 
iwwanF: For every captnml Indian nmrt^ than 10 years ohh $iri0; for 
every sculp of a killed Indian, ipl34; for every niptured woiiiiin 
or Ijoy tinder 10 years of age and l>elonging Ln (hr inimical trilx!s, 
^130; and for every scMlp of u Klain sqnaw, STfO, 

The eiiiployment tiy the varioiiii mlonies nf ft iendly trjlws as allies 
in war fostered ss-alping. tn lliHS Frontenae ceremonioii.HlA' received 
from Indians some Miilps of the English. In 174(! Governor (.'lintoii 
m^ived and coimled in an open meeting s^me scalps <if French¬ 
men, honored with a nom df* i/uerre the 1 lit I Ian leader ^vhose Imnd 
scHumfl Iheiin mid then had the Indians perform a war danoc Isefote 
him, ill which William Johrtiioiu theii the rro<piois agent and later 
Oh n hartmet and Englisli pmend, appeared painted aiid half nakcl 
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with ihe In 1 I 10 Freiifh rolnjiios tlit ^KiniTitions wpnj smiiliii', 

Sciiipinff HUM nisei pj-iiciiml (Inrins^ llio of the Kevoliiiion, iirie] 
thfit nn Iwtli sides. Seiinnif coin]>liurits were iniide In this refrnrd 
ngiiinst the Kiiglh^h. imd Ihiinifton, “the litiir-lmycr giMierul/’ wa.s 
on this ticoount for n long liiiitr Ihe ubjwt of n hiitW InifreeL There 
is no doubt timt the Knglish, who ineitesl snine of the IiuUnns ugninst 
the colonists, uiiso utTemI pity for sculps, liiongii this liis-s not seem 
to Imvc been the siiliject of iiiiy sjieeiitJ hiw or |jnbiie ruling, hingILsh 
eomninndeisi 11 nt! g^'oernh*, juntuig olhers llijrg<iyno, rw't jvett fmilps 
in festive gmtlierinfry. In the north the English, foUt)witig Sitlli- 
van H es[K'fliticin, jinid IjiS; In (leorgiu wtusioimliy £ti for 11 scalp. 
So far iis tiie colonie.s nre contyrried, among the border popnlulitin 
scalping wiLs genend, IhahUIijs which some of (he legisiutmy.s olTeiHsd 
direct premiunis. 'I’lnia the Icgishitinv Sotith Civi'olinu jiromised 
for every scalp of the tight ing iiicji of tiie enemy, 1*1 OP for every 
captuii;d Indian, and £80 for every ea pin red Eiiglishinaii or negro. 
****** ^ 

In Mexico the first offers ttf head preminnis of which ihe writer 
could and a rccurd date from IfiH; to l(;i8, jniwiling, tlien-fore, by 
twenty yean? sinjilar rewanls given by tlu* New Englander during 
llui Pe<iuod war. Tiie oovasioii fic (lie Mexiciiii offers wiia the Tc^h- 
hnane ix^ieliinn in tlie isiate of Ihiratigo. During tin' eighteenth 
tamtnry, pariieijlarly toward its clo«e, and in the Ik^gitniing of the 
riinetoenlh, scalps, which to prevent frauds had to show twlli eai-v^. 
si'eiu to iiave Imd n dellniie market value in nmiheni Mexico, lait 
exact data on the snlij'ect tiie wanting. During tJie .sm'ont.l third of 
the tiiiieti-enlli mitnry rt'jajrts eum-erning stalidng-^ arc mnix‘ frrqneiU. 
Ill im-o the legislitture of Soimra proclaimed 11 war of extermination 
ngaitist tijc Apaches and set ilie reward of 811X1 f„r everv .Vpaeijo 
scalp. Chihuahini followed in I8k7 with an olTer of $lfK) for every 
at^ilp of a jinile. it!o(l for Hod of ji female, and $2r> for that of every 
Indian child. Tn lR4a these scalp n^gidations iveii* also uduptin] bv 
the other north Mexican States, as a result of whieh iiiijhIkts of 
adventurers fommi theiiLst'lve.s into scalp-hunting UrmcLs. Kirker, 
the leader of one sudi. hud in the very ixjgmning, timiugh aiirprisiiig 
an Indian lainip, such sueceKS tluit the treasuries were able to pay 
him only a jnirt of the scalp money. 

In I84fi and sutx-eeding years the conditions Ixvutne still worse. 
It was decided in Chilniahitii to again employ banrls of sculp hunters, 
and the preminios warr ndvniireii to 8350‘for emdi oiptiired full- 
grown Indian or 8*^00 for his scalp: 81.50 for every caplnretl Indian 
woiijan or child under 14 years of nge or 8U>0 for ei'icli of their sculps, 
III addition to which the otfers carried the right to tlie spoil The priv-’ 
degp granted was often ahii.wd liy Hn- [isinds, mid scalps were taken 
from other Indians besides the enemies and even from Mexican 
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iijt-ftiKOH, tlu- liftir ]|Ik1 Kkiii of whidi cun not, in ttihjiy tu^, tw rlig^ 
tingiUshtd from tliosi* of full Vjloods. 

Siidi jt iituiv uf ftffflirs IuhIlhI for stveral drcnJ^^t conLinuing past 
thr P^rondi invah'ion nm] tip to tlie id^htieH. Tlio rewards offered 
n^die<l, in to KHTH. tlie lar^^ sums of P200 to for efloh ordi¬ 
nary st*alp and SfiTiOO for ttiat of u chief nf the Indians. 

fn Centml and South Arnerirn vrc find no scal[i [iremtimia and n«> 
wdp huntini^. 

The jiari of the while popitlatiori riiost tlim'tly cont'eriiLHl hi scalp¬ 
ing were the fn^iitiernnsen* wi(h 1.1 ir linriters, lrappei>^ atul miners* 
Tiiidr mode of Jife imd their fretpient dealings with the Ituliiins, of 
friendly tin well as unfrieTnUy nature, drre]o]H?d in these nirii and 
even women^ wlio wen.* for the rnast part tlie ilesrendatits of tlie 
Swtdi-lrisli, manners whidi were not iihvays hi accord wdth tltose of 
civilmtion. • • • 

In some cases the Indians and after them the whites ^severed tiot 
only the but also other hairy purls of llie skin or other pieces^ 

and some of these; wen^ utiliKeii for lohactro pouches* strapst bchn, etc. 
Such pieees of skin l>e<rume even, in s^jiilo instaiK^ articles of Irade. 
In die summer of ITTil the formers in the oeighl>i>rht>c>i] of Prickets 
Fort, in Virginia, killet] jm Indian wlio was woundefl in a 

light, and the Imdy wbj* m-oilHHi and skinned. The skin was tanncil, 
and from it were made a ^ddle, hall hags, ami lielts. One of the 
l>ags is said hy ^tr. ThwaitK-s to lie prescrvcfl to this day l>y a grand- 
nncle of one of the farmers who ilid the skinning, Bnt even the 
whites wei^e not always safe before other whites in this respect; ihua 
w'e reail in Norton's Redeemed Captive that during ttie war in 174n a 
French youth cni off an arm of a slain New Engjandpr for the pur- 
|x>se of niakinghiniimudf a tobacco [>ouc]n 

ft k bnt miturat tiint a custom of siich a force and diiratian as 
scalping kft some permanent traces, which lire licst recoguistRlile in 
the language. The word scalp is commonly used as a synonym for 
the 1 1 air-covered skin of the heaiL It was applinl to animak. nod one 
hears to this day akmt the ""scalp'" of the |>inna, l>cor, wolf, etc. 
Preminiiiei for wolf si'iiljjs were an important item of income and 
exfsuv^ among the colonit-ts. In ordinary i^m versa Lion the term 
fopml and to some extent still finds manv upplications; thus ^ niav 
I never see a stralp" was a fonn of oath^ and tJiere were the exprej^- 
siong There cnii lx' no ^sraiping Ijelween uh.-^ ^ To go a-scalping.^ ^\\ 
conijiany of exjxrl hair-dressei^,’^ etc. The railrtMul ticket scalper "■ 
is still a welUknowii figure. Figuratively, the word was used to 
denote social t'umpiests* etc. 

Al the ptv^'iit time scalping in North America has rtaseil to exist. 
Jt has been prohibited* under heavy peiiallies, by the kw, niid had to 
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Jx! up hy the auiqiierai Indkne; ^yiih other pitrts of their 

furi iiiT roll 11 re. Cn rioiisly enoujiii tlie tmjihy formerly jsO cfimmon 
liurt btx^unm n rure iirtiolo, in AlneriL^lli etljiiolo^iml nmseimi^. 

.Vl>I>lTIOXAL 

The scftip itself deserveii n feiv special remark:^ 

To the em^tem Iiiiliati tlie ^itlp hK'k wqs the visible proof of per¬ 
sonal bniver3% Uiu. palpabli: of a™>mplishetl revenge; it 'wmi liktj 

liirf war medal g^iiiiej honorably from his eiiemies. Howeverj the 
trophy illd mitttlwti_VH remain ihe prop^ty of the individual wtirrior, 
for sLtiioJig sfane of the tribes it ^ drlivereth tlie wmptetioit 
of the pn>por wnmionieii and dances, lo the chief or the coiiinmnity^ 
yet the one vfho tctok the scalp retained always the honor of die dtx?d 
and the tncrnoiy of this was inaiiifostei:! on his [jcrson Ij-y sjavial 
forms of pahitiiig or other dectiratloiu In still other easn^s the scalp 
obtained in individual combat witli an enemy was the pniprrty of 
the waiTii>r. while ihos*^ seeunnl after a battle we(^* drUven5d to the 
chief or the trilMi and wen* ilif: subject of s[>eciol dispK4ttiori. 

Among the western Kiidiaii^;% the reputation of a mnn was propor- 
donate to the nuridjer of coups'^ or strikes which he had acoom- 
pUshed^ and the S4!alp cHinnted Kiniply as a great 

To be w’orthj' of the full hoiiur tlie wtirrior was obliged to jM!r- 
soiially rt^move the scalp, Tlijs Hmniiits for tlie oficu reeklcAi efforts 
made to stjciire tlie trt>phv% This tendency was cUir^nlA^antageoiis to 
the Indians in their lights with whites, for the time rei|iiired in 
sever the scalp might have la'eii siiincient to slay several more of the 
enemy; it wiis i>articularly inconvenient during pursuit. 

'I'he nmsons ivhuh ocnisiorialjy induced a warrior tu go on a scalp 
hunt were esijecially anibUioii, a desire lo Jiieiid u damaged reputa- 
tion. revenge, conceit or liravado, or eagerness of gain. Eveij jiolitical 
reasijns may have been occasiomdly the incentive, for the <)uatitity 
of scalps in u trilies |iossGSsiuti r^^prcsenled a [Kiw erand would" facili¬ 
tate the gaining of coiihderatcs. With these must be rangietl the 
lielief in L'erlniii mystic powers identitied with the scalp and supfKjst^ 
to l)e aci]ii[n.'d w ith it, aiui the necessity of ihc presence of the trophy 
at certain ceremonie*> and huriids, 

To secure s<;ali>s the Inciism shunmnl no distances, obestades, hunger, 
or tIllicit, nor did he shrink even at the prospect uf an almost certain 
death, riourmys up to h(KX) kilometers long w’ern^ umlcrtaken for 
the purpose* neither woman nor childreti nor the sick or wounded 
were spared, and in extreme eases even the dead wore dUinterred and 
scalixal. On nne occasion the Indians allic-^l with the French siir^ 
prised uii English held Imspital and scaljied all the patients* General 
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Jiick$oiv. not In^n^r nblv evs^n w ith iill ihi^ jxiiv'^ible ioiiK to pre¬ 
vail t thi! t'lwks from Sjcailpinj^ hi& ?^>ldiii?i^. rtdopted tlie plaii 

of the desMi in t!ie riwr. 

To sfiVi' liiHs own or frlomTs scnlp die Indian waii reiidy for any 
H 3 icri(i(v, fur it vcm with Jiini not i^iniply the matter of a part of h]» 
skin, bin with it of thr soul ilstdh If it was impossible to save a 
frieml from ileadi ait the hands of llie enemy aind Ui i^arry aw ay Ills 
IkhIv, an endeavor was niudo to ul Jeust taike aivvaiy liis scalp into 
safety. In rairt^ oases onl 3 ' was a tneiiilter of a tribe si'ullied by 
another inemljer of the some for oilier reasons; Indiana eseonted by 
their own [leopie wen^ never scalped. In its pure form scalping in 
die East could onl^' Is* |ierformed on un eiumiy. and W'rts iin act of 
iLiitimnil signili<‘aiKt% a tletdaradon of war^ or a maiiifestiitimi of the 
state of war. 

The [iidijiiis of the West never sc^iIimhI a suicide, a nth iictHirdiiig to 
Major Ihklge, lliey id^i never sitalped a negrti; tiie oiisteni [iuUsiln 
w'ere in llie latter it seems, less fiartUMihir, fur the writer came 

across two records of the sea Idling td la-grot^s, 

*••**•* 

The return of dio Fcalp-laden warriors to tholr coininnnit}'^ was 
announwal idicud by sigmil tires or through n S]iecial messenger^ atiil 
die whole |Ki|MilaLiun, Init particnlarly the women, prepared for the 
reception <if the paiiy. Such a receptiem and the following i?ere- 
monies were, arcortling to eyewinie^w, most striking and impressive. 
Among odicr manifeslationSj each senip wa* gixtUtml by a special 
charactcrisiie scjilp cry.*^ 

Tlic well-prepaivd sensed many pnrpcto^. They l>ejcweled 

their owner, Ids hotsi?, his icnU his wcapoiis^ while scalp or other 
hnmiin huir slitameii from I he iKirilei^ of liis garments^ As signs of 
a victory^ they were eshihiicd Lu various ways—hung on lines, polcsi, 
or fastened to ctifioc^, etc, I'liey iihivetl an iiiijiortant role in numer¬ 
ous ceieiiioni^»s, and the scalp dance or ceremony profier waa among 
tlie most ill I porta lit and wid4*spread of such maidfeHtiitions, Finally 
the fitalps were; buried ainoitg his other honors with the w-arrior. 
Though scalping has ceusetl in 2^orth America^ yet the scalp dmure 
has not IxH^tj entirely iilMJuloned. ArtifLcinl scolpa take die place of 
the rtalj Iml the fonii of the rereinony b gone througli vvith scrnpii- 
loiis care^ 

The liclicfs as to the coTtset|tiences of scalping on the soul of the 
victim d!lTt=:n.ai. Among stjmc trila»s it was hekl that the spirit of 
the ociilpcd will have no rest in the hereafter; others Ixdieved that 
it was houtiii to serve l{> that of the vitrioiv while still others siippo.^5ed 
liirtt it wos prevented from eviT reactling the happy hunting 
ground/' or lluil ii \vn> wluilly imnildliited. 


ZOOLOGY AND MEDICINE* 


By rtAl-IIAEI. 

Profr^ur t*f paravitidufrif p* thv Fvvaiip iff Mrdieiut' af f'ari^^ 


Tlie siiUjet-t of tho pi'ci^ent |iii|M^r is not new. T nii^lit die a i^nsiil- 
onibli' It limber of Hnidemie iliscourst'^ or iniingnrul tiis4^Ttiittoii.s that 
di^^iiss^ the rolatioits of zoaJo^ji" to medicine: the^^ litemry essays 
attack the sii!>ject from different [mints of view, ai^rdinfj to the pliih 
ostiphical predilections or t!ie iiietlicfal doctrint's of tlie [x^riod: but the 
greater number of thcju soar into t[ie nebulous ]iei||1its of iiiytupliysics 
nnd eacli resembles the others in tho eouiplete lack of a truly scieiidfio 
liasis. 

In the course of the nineteenth century various sciences sprang into 
exJHtcnei^, such tis ctmti>iirMtive anatomy, pliysiolo^y, antluo]XjlDg>\ 
e.^fM^rimental medicine and parasitologic each one of which has 
thrfovn a new light upon the nature and the origin r^f man, and es|^*- 
cially upon his relations with the higher veilcbrates. It would cer- 
tfliniy Ix a very iiitcii?stiug work* but one far oxtiwding the limits of 
a modest pa|xr like thLs, to etliico the scientific hleas that linve 3x?en 
deriveel frt>m ihese recent studies^ I ilu nol iiiteiitj to enter into a 
dbciii^itiu Bs technical iik that wonld lx* and for which I Imvc imt the 
nec'cssary time; I shall play a more m<wlest part and limit myself 
to assisting you to put the finger ii[Kiri certain examples which will 
show what signiticant advances lu tnedicnl doctrines are due tci 
zoology, what capital disiiivei'ies luive rt^sulled from a move exact 
knowledge of animal parasiles, wluit an uiiex|jccted light has been 
shed by these new ideas ii|h>ii the uriglu of the most fatal diseasesi,, 
wiiaL fortunate practical results arc derived fniiii them, and, at thix 
epoch of vast eulDnial eiilerjipist^, how rnudi the acclimation and 
snctH?s3 uf our in lioL countries are buund U[i with the progress 
of medical Koology, 

flTraiatliilliiiK hy ri^nulssloiu of a fuii^cr iiri'^ateil at Oerne Attfntr^t ir*, lEnU, 
nt the am Reuenil sesgLion of tlie l^fcxtb iEiteniattoiia] of S$ckiJo^% tor- 

f+^'teel ami Unmi^lu nji to date hy rJm autlmr, publlitbed lu ruEnpte- 

ttcadu d&s tieHuceii du tSilUaue Cona^ri^a liitei^uliiiiial de i£oulU|$le, Geiievf^ ITh W 

4^ 
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]ii bl(MKl» iti tilt' lymphs eit]i:I ill conn^t'Ci’i'i^ ibsiie nro foiniil 
lU^iitrvniii-iil I'll'111 flits \vliirli hitvi^ for u h>n^ Liuiu biK^wii ifiider 
tbi*: Ijf liiKWYtt-tv” nr wliito rorpumlfS, A vv<^II-\vnrii ci>Jii- 

[^arisnti likfiis tlinui tn I hr AincrLujff wlihrli they iiulml^ 

liotli in tlifir rnrlliocl of Itx'cpiiiotion nntl In the tininiifr in wliieh thry 
ingfsl solhl pnrttcles, St'verul v^rielirs urr known, bill tlic di^i- 
tiiK^tion lirtwet!!! them remains as yet riuHiriy ii liistolo^jiciil fnirinsity. 
Now these eleineiit^t which resemble the Jowest Rninmls in llieir sLtiir- 
liire and jjhysiology^ arc found to play n irn^t ijiiiHJilant part in tli*'; 
orgiinisriL 

The physiological cfiuilibriuui that coiisliliUes licaUIi is aj^snre^l 
only Irh^iisc of their lainstant vig:jlaTice. Distribntcil (« all parts of 
the laaly, thev kct'p watch o>vr cvri v jKiint and rcsi-st tlic varioiiH ja^r- 
tiirhatiniis that may arise at any uioinent in onr t>rgniis: they have 
for their s[H^4al function tlie urn^sl of forrigii taalies. of nucrolats, 
and parasites in geaiccal I hat invade tmr ectiiioiuy hy the most ^ arb 
ous routes^ Acconling as the?^ are frrealer or smaller the lenw:ytes 
vary their rnetlKxl of attack ; they either engage singly or work in 
conibination to am^st ihe advaricc of the piinisitic invaders. If llic 
infections agent is not an organi/^d laidjv but consists of rheinical 
snljstanccsi endowefJ with toxic rpiatities^ tlicy interi'ene in iinother 
manner and. adapting tlieinstdves to the new conditions^ elal)onito 
and supply to the liutiior:^ of the orgunisiu substancos capable of 
neutralis^ing the dangi^riHis cffwta, 

[s nol the tlu'HiJry^ of phagocytosis, which we ow'e to the stigacioiis 
obsi'rvatlfjiis of MctiditiLkolh one of the manifestiitioiis of these lenco- 
cytes? Kverytme kmaivs the nature of this llieory* evervone at haiHt 
knows tlic Amiehir that live in stagnant waters. These an i linden I 
present the Icovest degree of aniinality; I heir sarc^Kle or plastic eiih- 
stance extrudes prnicHigutioiis which enahio it to inclost? solid par¬ 
ticles witli wliicli il may be in contact: Ihcse are. itccorJing to (heir 
natiiri^ either digi^ted and assituilatcil liy die Amn-ba nr, on ihe 
ix>ntrary. reJei'leJ after a certain Ia|isi» of time. Nothing is better 
known than thi.s phenomenon; Uiijardiii and others huve sUidied it 
very thoroughly; they consiijer it as a manifestatinn of the slmple^^t 
act of nutcition. It is mi, tndiHal. hut it is alsti an m-t of exception id 
impt’krtance. sin4>- it was the |wntil of departtm* for the iltMfovery of 
phagfH-ytosis. a doctrine which touches n[>on some of dve most 
olisciire f>rohleni.^ of physiology. 

Thus it was that a simple fact of Koological observalioru well inter¬ 
preted Vjv a iidiul of Hire [>enetration, completely overthrew the hesi¬ 
tating and misty eciij«‘ptions derivc^l from hutnorisTii, ihat doctrine 
liy which mcdictiie caidi^voretl to expliiin the great fact of the resist¬ 
ance of tile organism to infections, Plmgocyl^isjR otTerixl the key to 
the jirobleiiL iL a bn) enuides us^ or suou w'ill einiblc ns, to cults ptu- 
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honH in nn (Kiniilly clt^ir maniior tlic Ijiws «f vaccinatinn ittid nf 
iiniiiiinity« for wIjih-Ii rni'iliciiii! lias never lieen iibli- to ailvanco tin 
Hfccpt a! >k-1 lypol hesi s. 

Siidi tire the results of the phagocytic tliwry. UV tnay warcli in 
v'uiii jti any otiier lirnni'ii of hiulugieal acieiice for an example of so 
profoiJinJ it Involution in dfKirine, 1 wised upon so sUglit a plninomenoii. 

In 11)01 our lea mix] colleague, I’ruf- B. Grnssi. slunved to the Coii’ 
{fivss of Bivriiti UiB part wliidi nu^sriuitoes play in the jiropagntion of 
nialariat fever. I do not wish to take up iigtiin this suli|ee't, which 
ho has ti-eated with uiijch uiithority, but it may Ite useful to dwell 
for a inomciit ii|30ii these insects, which arc even iimre daugeiyius ihan 
his brilliant pa[)ei‘ indicated. In fad, thty not only priijiiigiite 
malaria [ fever over almost llio cut ire surface of the glolje. hut they 
are, in coniitries less va,st hut yet of great e\teiil, the iigeriLs for the 
dissfiiiiiiatum of maladies Unit rank anioiig the gitn)ti>st scourges of 
humanily, TJiroiigiiout the whole of this Torrid ^ne they inociilato 
ivith the FUarift xtiu{fuhiifi a nematcxie that live» in the connective 
tissue f>r in the circulatory apparatus. Its emhn'os are carriecl along 
by the torrent of the blood. They have a rehitkm to various patho¬ 
logical (amditious, such ns ilie huuimturia of hot ixuintries and I he 
elephantiasts of the .VrahsL 

In H more rvsitricted region mo^iiitnes inoi'nlafe with yellow fever, 
whose domuin, ftimierly limited to tropical Aiiierica, now c.xtentls to 
the wiwterii f'oa.st of A frica, sometimes touches )vuroj)e, and is per1m|39f 
on the eve of rein-hing I lie extreme East tis .swin as the t^aiiama t’anal 
is finished, irfwqiiitoes are not, ns mighi Iw supjjosied. mere inert 
trnnsmittei's <if the known or iinknown parusites that cause these dis- 
cinlers; on the cromrury, in their organism such parasites undergit 
more or less comjdiniteil metanjurphoses, 

tine of the most urgent problems in the hygiene of hut countries is, 
then, sin«t' these facts arc known, the study of the mosi|uitoes found 
in different parts of the glolw. The exad knowledge of the faiimi 
of u country, fnun iIuh M[H'rijtl point of view, is, as may lie seen, of 
the gi-cnti'st interest for public henUh. since the country I hat is the 
objw:t of such an invesligntion mny lie declared dangerous or liealthy 
accfiivling as the sjiecies recogniawl as pathogenic ait: foimd to lie 
jirerent or absimt, 

111 tell the truth, it is not nwthisary tliat every physician shotihl 
la* able to detertiiine with complete sciimtilie lufiirary the ditfeieut 
sjiccies of mowiuilocs that may lie presentwl to him; still less is it 
necessary for him to njcognisttp them in the different stages of egg, 
larvw, and nymjili, as well as in the adult form, Such ileterTiiina- 
tinna can only ls> made by natiiralists who have made a stM'ejjilty of 
this work; and here we have the iiiiiisiial phenomenon of tlio rebinet 
entomologist, to whom we must have recoiirsi* for the deLcrinination 
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uf witipppil insect.'' fpitltoneU in I mbit lit ions, H>r of larvn* iiini nyin|)hn‘ 
by ii titie nut fiimi ]nulinos uf wiiti'r. ijccoiuing' not only n 
iictihiJiirv uiil Vint liwn u itiiiutiolor uin.1 ntithorluuil iMiilc nf tlie 
bygii'nist ninl tlic jihysiiuan. Tbe niatici’ Injcoines oven still more 
eompliciileil; fur it \tf useful tu exiiinine exjaTiiiienHilly, in (liHeiviil 
.‘fpocift* of liitiriiiuiUKi:?.. the snbis.M|iU’nt lU'vflupnn'iit of imrusilic: orfjati- 
isnis foniul in the blood of innn or of aiiiiniilsi J libi lenils to tlu* most 
dolii^uto bi£to!u|f;iriii ri'seaR'bcs und tin? iiiosi ilitlitniU esja'i'inii'niiitioii 
widl I’xoinjilifiotl by the rMCiit rliscoeorii^s in lihiriosis iiinl yellow 
fevor. 

A Unit five iniiiilred speriiij* of inusqilitoos iiro known, nils will 
{'ive an iden of the iinoxiTccted utnplitndo of tile HHiilies tlmt- iiii' now 
in'infT pnrsmHl iind of thi' |>n>iKin<lt‘raiit ijnrL tiiut enluiiiolo^y bii" 
obtaiin‘!l in lhi*ni. I i-huiild pvi* a vm-y iiii^nupletf idcH of its 
imporUn™ if 1 eonlitiCTl tnysi'ir to wlmt bus just licoii saiil- Otlici- 
dipteni iilsd lUlriii't the nlttfiiliun of piirdisitnlooUji, Ihchiuv limy 
tmiLsmit wa'tiiiii very fatal iliswises. hiveryoiie bn-s In'iinl of iiiij?ainK 
Lbe I'piiU'inii; biivlnj; u niystci’iiiiis rtiusi' ihiit iilfei'ts bniiiiJH'iin do- 
niUMtic iitiinuiU ibiit nivtiib'ii into ccrtnln jv(Thms of tropi^l Afrlm, 

1 jvisiirstoin'i i^tnipii/^od ilmt it was fM:i;usioniHl by tilt' stiiiff of the 
tso'-tw lly hut it was a long time befoiv the 

iiftiinl ihiniils of ibi‘ infection wem iindcnstiHuL Tivo prnblein w now 
solvi'tl, The Ise-tso inotmbitvs cuttle willi n jiii>t<)i!oau which it has 
drawn from the bhawl i>f a sick aniniiil; llu' liurusiui IniaMihUcd in iliis 
manner imilliplies very rapidly in the liha'al of its new bust and llie 
laltL'i’ inxin pitss'iils 1 juiracteristic Hytnptonis of iiaguini. 

Tlie aidinalciile in iiuestion is a simple flaysslhile, known under tiie 
name of Tn/fHtnonofmi hrurfli. It swims in the plasma. ri‘[>roJuces 
itself ibera by longitudinal division, and the tdisaJ tliu.s lieitiines 
(‘barged with more iiunierons parasitijs day by day. It Ls duly i.>slab- 
iidiwl lliat tluwe are the ctfk-ieiit cunso of tlie disease whieh is almost 
always fatal. The Try|ianosomata ura then redoulkabk' parnsitra 
and their history nngiil to tSipeeially interest tiio physiciiiii if it is 
pmveil iliuL thu buiJiati gpeciei» may also lie uttacked by slmihir 
organisms. 

Now the malady of sleeping sickness, wdiicii lloiirUlnst in tropical 
Africa with drendful intensity. s« that it devastatis vei'y exteiiKive 
ten'itni’ira, us it has done during recent yettPi on liie Kungu ami in 
Ugunda, is nothing less than a trvpaiuifiomosijS. Tiio sjiecitic parasite 
is here the Trt/jttiiiogotnH ffniuhtt'Hite, tlmt is transmit tod liy the 
ixdpuHii and. apparently, by other species of trypamisomata 
wliofie iigenLs of transmisston are not f.th}i^linp but ,1/ of other 

ly[ius or Various Tnhiirihfut Still fnriher it is known that there 
exists in Algeria ii bunmii irypimosumusis wblcli, iii view of tlie 
hIm'Ikt of O'lfMuhiii' In that region, mu-st also be placed tii the latter 


!iODl«OaV ASO MEDtCiSE, 


443 


cuteg»»ry. It tlii'i‘cf*>iv fulluw^ Hint tin? ussusiniit’i! oT th« diptcruU 
ogiiit in of ('picteiiiiolojj'y is still riiort* tiitpiirliint thnii w«* 

ImtJ siipjiosorL 

III iiddition to tlio nliovo, it should !» said that it is not only neo- 
(tissaj'y to t>stablisii tin? Jjalnro of {lutho^uiio to ascottnin thnir 

habits anil tludr ni(>li{iiiorphi>s<‘s, to tiiid thn most fifwitiva jio'aiiA of 
dostiwiiifr thoni or of driving tlK>{ii awstyJaii also to follow in its most 
mirnitoilrtails ilio cyvk^of tbr evolution of tiui parasitf? iit tlni iiitoririr 
of thi'iirgaiiK. \Vt alt this is only ono aniiert of tlu* matter, and I may 
say that it is not the most iin}aniAfit one. It. is, in fact, hidisjieiuabK* 
to e.vjao'iinoiit with the paitisite ilstdf, as to amwt. if fiossible. its 
invading march, anil to fktorinine the conditions (nipablu of attcniuit- 
ing its palhogrnic action an<l of tviuiering tlie orgunisni of its liost 
imlitfetvnt to its attacks. A trypanosoma swarms in the blood of 
the rat witfioot iiiconveuionring that animal in any appmdable way. 
.Siudi an eiidurnure is ilonht1e.ss the resiittof ii progressive and heivdi- 
tary to]i<nitioii. whieh givi^s rt^ason to su{i|ioise that iinm and the ani¬ 
mals that aiv the ]>re.seiil time tlefeiiseless as regaiils ihr Irvpa- 
nosoiiiata art* i'a|mbli> al.“o «if act|niring iniiuoriity. The invest igatinn 
of tile wmciitions by which this may lx* establil-lied is suitdy one of 
the niosi iinimrtant problems of tlie present day. 'I'lus leads us ba<'k 
to tin* ever-pre.*aml topic of phagocytosis and the patliological pliyst- 
ology <»f tlie white (xirj>iiscle.s. 

lint yesterday miknun'Ti in littman parasitology, the trypniu^iomata 
iiiive to-ilay acquired an iin^iortant place jn this sjiecial depurtiiiciit of 
tnediciiie. It may (a* said that their iiiiportancii as well as that of 
the stoohighul givaip to which they iN'long iiicrea-ses every day. 

The Spirnrhofta, assigned for a long time to the bacteria, are really 
prnUwoa. in |i»rtieu1ar llagellnta of a somewhat abeiTant tvpe, Twm 
diseases of inau are caused iiy them—recurrent feter and the lick 
fever of central Africa—these having, respectively, as pathogi^nic: 
rtgeiils till* Sph'oeiurfnvi t'tvutfentiH and the Sphorfuttum dttttmu. 
There are also known stneral kinds of spirochietosis tliat aJfecLs aiii- 
■iials. Aow it has bi'en estaldished that these parasitic alTeclions are 
transmitted by the bilo of various kiiida of arthropods: Ilemiptera, 
such as the liedbug {Amuthia /cr/«7«ei«): and Ixodida*. such as the 
OnutiwduntH mnugnpi. The most redoiilitable of the diseases of mini, 
'^•philis, of o'liicli Sehaudinn has reivtinily found die pathogimki ngenl 
\Trt'pvnt'-mn pallidum), is also a kind of spinxdiietosim, but h is nor* 
uially transmitted liy the lamtact of mucous tiirmliraiici^ that are 
ulceratetl in « maimer that is often inappreciable. In this respect it 
ittfers a very striking analogy to dourine nr mal de mil which, 
although due to the exisieuce of a trypanosoma { T. C 7 ifi>crrf«/rt), is 
propagate] m the same way, wiihout the bite of any insect. 

.Vpan frein these exceptional cases we see why tlie Ileniiptcra and 
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thi^ lYfttliilft* tleoiaiKl tlio clf^it iiiLi^ntion from Tlity 

iiu loJt^^t^r cunfine llunusclvebi to phiyiiif^ the part of iiiteniiiltriit 
I hoy ihtK^iilulo iufertious of iijooiitcsttihio jaiivlty. 

Tlie ul oiir stiidn'#^ enliirgia' utroi'ilijigly, liiid it lioconit^p noct'S- 

tiiiry to fcfiovr, in nil iU iletiiiLs* in hU its i not amor tlie 

hliilo^Eoiil liidtory of (lie^' new enejiiies* withiti whoso liodies the 
Spircx'httTji and the Treponenia niay undergo tninsformatioiis whose 
cycle we must also clnddutc, 

I'he Ixoilidit\ tlioti, hiivc rtN^ciitly fCYcahHl themselves to us as the 
[irojia^ittirs of dtm-^^H'ons In i*va1ily the [sumsitologists, 

who nmst pay attention to {^otuparutive medicine or else rc^^strict 
tlicir view' lo a quite iinfnfjw Jiormjtu already knew i»f tlie [X^r- 
nidons part which tliei^" ]play in the transinission of habt^iosis, not- 
ably in tJiat form kntrtvn as “Texas ftn'erJ' This epiKmjtic iliahmates 
the liertls of cattle in the suuthei'u pant of the I’niied States, in the 
Argentine Uoj>nblti% and CA-cn in i>oitain cT>iihlries of Kiiroixt* It has 
for its cause it very Hjuall, [lyrifonn parasite AoraV), which 

Uvi«i in the rril blcMid (.rorptiseles whose* sials^taiH'c: it ileslroys,Thusixc'a- 
sioidn^ a chamctcristic hemoplohinnriii. Tin; itnj>ortant ol>serva- 
lioiis of Theobald Smith and Killioriie sliowed that this infcctioUiS 
agimt was transmitted to the ^'attle by die R/dpii^^tAalm itftiirtiidnjfy 
a sjx'de^ uf lick of which nunierous varieties are widely spread 
throtighoui tike glutke. 

Special kimis of Ijalie-siosis otxnr in the dog^. the horftc^ and other 
mmnnials. Xonc has yet been delertniiied in main at least in an 
indispniahle manner^ but it may l>e rt^-asniiiibly affirmed that this 
parasitic type pmhably dcNi's not spare onr species, iJeoidedly^ whilo 
aAvaiting the study of the thimasida* and other Aenrids^ we onght 
lieiicefikrth to give as much Litteiition to the Ixodida? as to the nios- 
quit^xs^ the fleas, the filossinteT and the I'lilainidte. ^kledieal zotdogy, 
lhal has alresidy a>nqiieml such vast (erritories in the doinaiti of the 
protoj^oEi. iH now annexing a cotisj durable part of that lx longing to 
the arthrcqaals. 

The stiidit*s wdneh vve should pursue are therefore as varictJ wnd 
ctanpirx a> |Kkssihle^ AiiMnig the nuznerous questioiis Umt come up 
with rcganl lo them there is none that is nna^^ stimulating at the 
present time than tin? mystery tluit surrounds certain pumHites^ 
whose existence is t'ertnin and wh<ise animal nalnre very 

[jrnbaldc* hut which we IniA'e never yet l>ccn able to discover, 

Aiimiig this niiDilier is the parairiUe of yellow fever. We know^ I hat 
it is transmit tell by a mi>si|uito {Strf/omi/ia wliirh is nut 

iiifr<!tious iinliJ ihe tAvelfth tlay after it ha^i l>itteii a perwon affet'tcd 
with yellow fever—that is to say, unlil the piinisitc has undergone* 
in its orgDiu?iiiq tniiLH format ions which are nioi’c of less analogous 


ZOOLOOV ANi* MKDltrTNE. 


445 


to of wilirli llip tiii^nintojinn of ninkriiil fiivet* fr’ivp iis so romnrk- 
ablo an exaini^Its In spite of thei» im'cSse iiniiciitioiii^ every stfartih 
for the inftti'tiuiiK ngent lias liitiK-rlo btseii in vain, clonbtless bi'i'iiuse 
il ts l(K) snnill to Iw Oist-overi'il by onr means of iitvvstigulton. It is 
not the only one i>f which thin ran l»* saiil, for thi’n* is tn’ery reason 
to siipposi- that ha'iiniturie I >i I ions fever and liydi'ophotiiu, jtinong 
oiltet^i. Isdoiig to that category of parasitic affections whose germ 
is 3 ‘et ntiknowii. fl nnii" tie rennirketJ that the resejirt’lu»( of Schau- 
<liiin have sJiowo that certain fornis of Spirocineta observed in tlie 
digi*>tive to lie of the ?nos<jiiito (fWcj; /Hf^Uini) an» snlliciently sin id I 
to g(i throiigli ixireelaiti liitersi ami only lA>cnnio apparent to the 
strongest magnifying powers when they an* usseinliksl in consider^ 
able nnmliers. Optical enmhinatktns will dnnhtless j'c( lie discovered 
that will periiiil us to see and studj' tliese excessivolj' iiiiimte erentures. 
Their iiivestigiition ojxms a w’ay for lesinirchcs of a peculiarly deli¬ 
cate and interesting diaractcr. 

The facts rewntly acfiHired, or the ijnestions recently raised in the 
realm of helminthology-, are also not w'ithont UnjKirtnnce. Hardly 
twenty-five years ago we saw helminthoiugy restricted to a descrii^ 
tion, or ralher a sununary enimieralioiit of the four or five intesiinol 
Worms most widely found in k«tiro[>p—that is to say, the two ticnias'. 
aniied ami nnaruied: the Hsearis, the oxyiiris, ami the tricowplndns! 
To complete the survey there was also mentioned the filariu of Medina 
as a sort of exotic vnriosity’. To show acquaintance with rarities, ref- 
ei'micc was made to the ffiffoti. As to the trcmat<Hles, w‘o 

were confined lo tlic great and little liver fluke, and the liilharzin 
was, for reason, discreetly uIIuJihI to. All lids wa-s compriHal, in tho 
teaching of onr medical facidties, in some three ur four lessons. I 
know something idiout it, as this was the plan cm which E was ediK-aied. 

Xcitc also that the (■rencli faculties and schools of medicine are 
almost the niily- ones in the entire worhl that have a teiicliing chair 
of tiAtuntl history. It is true tliiit the professor mtisi. at the siinm 
time, teach Imth Jiocdogy and Imtiiuy in tiieir applicatiiiiiK to medic-tnc, 
as if it were jxissiblc to find, in the pi^sent state of scientific progi-ess, 
ijicn capable of leaching with imlhorily thc-st* two bi'anchos of mitural 
history that linvc long lioeii so profoundly differentiated from each 
other. Ill [iractire thLs tlilheidty was avoided, since the professor 
Taught that branch with ivhich he was mostly familiar, leaving to 
an associate the task of teaching the other. Thus it was that my 
learned preilucewnr. Professor Htiillon, who occupied the chair of 
medical natural history of the Faculty of l^iris for such a long 
time.nnd whose hotnnical works had the gn-alost reputation, rcservtsl 
for liiiiiBt‘lf (he teacLitig of botany, his associate had, then, to leach 
zoology. 
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As far back as 1&S3. the date when I Iisid ihe honor to cominencc 
iny tearhin^ iit the Faculty of Paris, the conr^ of medical zcMslogi- 
wa.s in ri^lity onl_r an elementary ctmrse of the Faculty of Scienct^ 
Tins ivfts b}' in> nieans wholly limL as we Innl lo put into sliii[ie ytiunjr 
]Ubt out of f*ollyg^.^ whoeyj ai'^juiiinlariee with natural history 
was wholly inadequate: hut it was ncHX?ssBry to supplement this elc- 
rnentiiry course by a drlinh-il study of the parasites of jiiiliual oii^iii. 

Coiivinecd of the evtu’-iijE*reasiiif!^ iiii|>orta]n‘e in hiiman |»tthtjlogy 
uf tlie ptLrt played by j^anisUts-: of tliis nature^ a part ei'ideritly mis- 
uuJerstocKl iu many ciisesj instrucieil by die diseovery of new pant- 
sites—in the extmne Orient, for emio|}le; {x^miadiKl tbal colonial 
expeditions, iheii a^^in liectnniiig [mpular in Europe, would tvrtaiidy 

sure to liriiig tu onr many new facts relating to this sublcet, 

I tUxuded to break away from this deftxtive instruction aiul in devoba 
almost my oiiitin.*^ conrso rpf teacluiig to the study of jia nisi tic tiiseascs. 
The rei?uitH Tvort* iijimet.]bite; somewhat disconcinlcxt iit Urst by the 
novelty of thi?* metluHl of teaching, the slndenm soon realiz*Ml in full 
its? importtinec- It is nut for me to say whether nr not its succei^ was 
companildo Lti I tie effort made, bsit I lielieve I have a rigtit to state 
tliul this innovation, which amounted to the creation of a new branch 
of instruct inn, was nx|nired by the necessities of ihe time. 1 see a 
priMif of this ill the fEn*t that all (bo faculties iind schools of France 
folluw^cd my exaiiqile and were' well pleiisEHl w-itli The same 
occurred in finme oilier countries, [>articiilarly in Roumiiniiu tlu^ 
Argi^ntine Bepiiblic, and in Chile, wdicrti e-hail's of medical iiatiiriil 
llistoiy- Wert' establish erl. 

That which I was able to realize in IHSii as nsROCiate I was able to 
complete in 18U7 ns titnhir profesiior. [ Jifid the gCKxl fortune to 
assuine my chair at the iiiome.nL when ihc jmogi-amuie of inedicii] 
studies bad just lx*en mudiliod in a verj^ satisfactory manner, Aled- 
leal nuturnl history, since that is the title of my i^uirse, was lietit^- 
forth pbiotxl ill the [>rogrttmme of studies for the third year, wbicJi 
enabled me to disciLss inoro fully the ini|x>rtiinE questioiLs arising 
from parasitology’ and to enter into clinical detaib and minutiie of 
physiology anil putliological onotomy. wliich would not have iHxm 
well c-omprehended by students of the first year* Hence there 
results 11 milch greater specialization in the leaching, as well as an 
entirely new' ad|iistme.iit of the |:iraeLiai] and latioratory w^ork. The 
estublishnient of the *ic PariiJtdoh{/f4, of which ttie eleventh 

voliiiiie is fin idled, Ls another teslimony to ihc profound reform 
which I have 1 hm?ii aide to effect. 

It w ill be iitiderstoo^l that, in a courts' of this kind, natural history 
must pnHiominotc, and that it can not lie completely given by a man 
whose education is exclusively medicad. Tn fact, helm ini hoi ogy no 
hinger reitmiiLs in the golden age which I describixl alxive. Wliut 
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iiriitriTKHifi iulvnncw limo Wn mmlc tluring tlip p!i>t tweniy-five 
y*‘iirs! [Jfiw mniiy sptvifts of panisttw liave l«»« iidilwl to the list 
whiili Avtis then fitf re^itritltHl! 'I’he tinuplete sliidj’ of thesi;*' nnininh 
very tej’hnii'fti xooluj^ictil knowloilgi*; Jl is not siiiltcieiit. 
to (leleriiiiiie their st met lire, to follow their inif/riitioiiis ami metiiraor- 
[ihosfs^ tt> Jx*i.-o;:iii3w t hem in their different Iniiisforiiiiit ions* To uswr* 
tain tho tef-ioiis whioh they pnxhuto we must uJeo know llic pDiimies 
of tlie most various kimls of iiiiiuiLik in order tti dist-over the rehi- 
tionahip tlnit nmy exist U'lween those ihut inhabit Jiiiin nml those 
hnmd in diifeixmt apedes, 

Diivuine desi'i'lljeil, from very imiwrfect specimens, n little ttetiin 
cioJiiin<^ from llie ronioriu Isliitiiis, to which ho gave the name 7'^rniVj 
tutidaffinutttviixlx. CofilxjUl jmiilished, under tiie nnme of DiMtofutt 
rhtffrri^ ii treiiinlorle thnt lives in .Tiipaii iiml t.'hinn in the liiti^ of 
man and wliicii frei]iieiitly cjuises hu'inopiysis. Who, llu’in, without 
[wssessiiig the knowledge [ hiivc just mentioinHl and which cpn only 
bo acquired by lorig" practice in sioo|uj^\ would Imve suspected that the 
first of these purasites I belongs to n lyjK? found only i|uite except iori- 
jilly in maniiriiils iind man. hut whieli nottmilly iKdotij^'H to the 
(TuHin&ceiet ^Vlio, thciin except under such circunistaneeii, wnnld 
luivc recogniml in the second ohd a parasite already diseovei-cd by 
Kerln'rl in tliu tiger ? Such relations are not merely simple eiiriosi- 
ties, fls siiporlicial tiiinds migiit suppose; Ihey aro of the liighest 
iinjjortaiiw. since they jiiit ns on the track of the origin of ilm 
1 Ml nisi tic diseases of tiinn, ibe ojdy ones on the whole ihtit aie iiiter- 
csting to the [diysiciim. It wouiil Is* easy lo cite oilier examples 
iilustrutiiig this projKisitinn in an eipinlly clear manner. 

I-'rom ii Jimro strictly mcflieal jHiint of view the Elcbninthes, or 
iiileslinal ^voniis, aii' afiooL to injsuiiie in medicine the part whidi 
was in former times altribntml to them without contest, lint wldch 
was taken from them by the progress of liaeteriology'. The discovery 
of (lit! palliogenic JiMe of microli*! cunsetl a surprising proprcsei in the 
eliology. pn>phy!axis, and titaiment of infections diseases. By a 
very comprehen.stbic exaggeration everytldiig was ascrilied to tjiicieria, 
and !l was a great wnnfort to uicilicine to Iind in them mi explanation 

phenomena I hat iiad for centuries olistinatelv refused tci give up 
their SITrvt, ti is fjir from lieingmy intention to contest the imi>or- 
taiit [jail xvhich bmterta piny in the [niMluction of disease, hut I am 
clearly of the opinion that often they urci iojiirloiis only becpiiso thev 
have Imsui preceded in their [wndcious work by various Ilelniinthtis 
Whirh have jirepared the way for them and eniilded iheiii to jirodncc 
their deleterioiiH efrccl;-^. 

^ (jiihiil foijiul that tL^s pit)diioos in the JntGs- 

tinal mucous meinbraiif of llie dolpJiiu quite deep erosions, due to 
the tJirw powerful nodules with which its jimutli is armed; the 
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A^tcark ItWihrkoifJe^ dtK?^ the in Jjinii lu tkinic dcgm^ Ah^ 

flinitniinii haver* in fact, often iiotiSLl hut witliotit ntluchin^ tc> the 
fact the imptirlance that it iiiorit>, the prtwiKts ttt jiscnrideii in gaiter 
or iiufnliers in Indiviilmik sistTeriii^ fruni diisordei:^ 

e,s|>ec:iiilly in typliniil fever, lloederer and Wa^lorj in l7iK). observed 
ttt (tottinjteii a \iuleiU epidemic of typhoid fever, ti-r, us they culled ih 
morffm MtfeostiJf, in the e{>ijrse of which they iliscovered the T'rieo- 
eephalns* 'lliis pumsite vviLs found ubuiiduntly in (he intc?^(ine.4 of 
thtM^ ijcrsions upon whom they timcle niiLnpHics. 

Fi>r some fiflwn years past Ihete Ijus been ilcsefiljt'd in medicine^ 
under the name of fjp]>c<ndicitis nn utTi^’Hioii of lim ileOH^ieciiJ ru'^ioti 
wtildi eUniciaiis eonsidcml ns a ik^w diseastv As uttenLam vvus (billed 
to it tttxnil ihe time dnit induen^a iK^gau to floiiryu there was im 
delay in atteniptiiig to ^^tiddish a relationship k^tweeii Ihest^ two 
intirldfl nianif(^statiotis^ wliicli liiive, taovcvers no resenihhintt^ to eiicli 
other, ttnil it was tit once prix-hiiined ilnit “ appendicitis in the i^'ipiw 
of the hir^re ints^liiie,^^ An adiuii'Ethle fciriaulLi for thcR^^ who inn use 
themselves with the sotitid af \voi%Ish A lieceptive sul.>lcrfiige for 
those who wish explanations Iwised u|um well-tdjia^rvwS fuels* 

On .March 12, 1901, ileteliiiikolf was uble to denionstrate at the 
tribune of the Academy of Slediciiae I hut apijeiidieitis is i^iiscfl hy 
(lie Tric(xa*phalnir. His hriliiant demonst lotion was nit her coUJly 
rs'celved* The surgeons Inildly <.'ontiiuicd to open abdorneris and 
remove npjjendiecs. Tteeently when the quest ion of appendicitis 
ugttin came up for di^n^ion Itefore the academy* I took part in my 
turn in order to defend tlie theory of its verminous origin, snppnrting 
it liy a nunilicr of data and unatoino-pJiysiological facts that wiis 
truly itn[M>sitig> I also showed tlio antiqiiit^v uf apjiendieitis, for¬ 
merly known under the luiine of typliIoHrolilig. I do uot clieri-sh (hu 
intisioii that I lijive ixmvertciJ the surgeons to my views, altliough 
some of them have informetl me Ihut ilioy ncccpl them ijiireHTvtHllv, 
Imt I liJive the right to consider that tJie vcmiiiiona origin of upiwndi- 
eiljs is ilflfinitely established firi<l that il c?cplains the greater pari of 
the clinical phenomena. 

C'aii we tluML say that the Tlclmintlies niv infectious! Xot ut ulli 
wliile they iiudotihlcdly play a part in the jiriHhiction of disi^osi,^, that 
part is, in n manner, only a prejairatory one. Tlic a^Juris. as we 
have seen, cronies and ijhx^nites the intestinal mucous tni-udnaue; 
the injuries proiluGcd there arc still niori' grave when it is altaekcil iiv 
the Trieoceplnilaii* the irndunrin. eiiuI other llehniiitht^ that, arminl 
with hooka or not, pierc^e it and Imry diem^fllvi^ within for enough 
to reach tlic capillary' bliMnl Vtv.-^ b. They tliiis protlncc a sei ies of 

J rSr [iLnjii-lmrtr L'jiia>«‘iMllelle lU la tmtilo-coUlc i*m\t tr^f+ fnVLiiwiuafiit ties 
aiiiMi'tJCkMK TerfLLlui>'nKe^ .ircAtiw'jn punruUaJuffls^, p. -lOCi. lOtHk 
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tiiiiiutc^ nri fires* hy men ns of wliicli the pathogenic iiiicrolies ivhich 
are fiv.f<juciitly cnrenintered ns sftj>rophytes in inilividuuls of good 
hen lUi iiHiy itivado the orgiinism niid oocusion the re mi irifeclion* 
^Vo may anlhoritutivnU^ crinricinto this uphorism: TJiere Ls no intcs- 
tiiuil infectiou without lloltnintlies to Irnnk out n war for Uie infec¬ 
tious miiToljtcs, This iilone would suffire to ivrive our intertwt in iho 
Helmintlies, even if it hail iiol. lieon tjiown by rerent esjierieiico in 
colon ill] lurdk'ine thiit nniinal parasites Eire iimch more noxious than 
hflw giunTiilly Ikm'ii sup|Miseil; they play, in fact* a principal ptirt in 
thfl pathology' of hot countries. 

I hei'c n^turn to u topic which is particularly dear to me. I am a 
strong partisan of riiloniit] expansion, iind I l)clieve llriitly that it 
can have no safer guide I ban mcclioine. Xow% the great iinijority of 
the diseftJ5t»5 of hot coiuitrics are caused hy parasites, and these iiara- 
sites ims for the most part, of animiil natiii'e. As science is making 
great pTOgiTSS in tins particular domain, and as from one year ti> 
another there arise f|ucstiuns that an^ really iinforesren* it seemed Ut 
neit^sary tt* civate at Piiris. close Ixjsiile the Facility^ of ^Medicine, 
a coniplemnjitnry mnr?c of instrsiLtioii nipiilly comprehensive in char^ 
acter, hy' nieiins of whidi colonial physicians returning to the metrop¬ 
olis toiild inform themselves fully regaiJing tlicwe new qiiestioim. 
From this iilea was hora the Institute of t'olonial Mrelicine, which I 
ha<l the happiness of founding iti in02* thanlw tn the siipiKirt of the 
TTuivej-siiy of Paris, The |>err^ms wditi take ii|j the com^s“ are. for 
the nufc^t paii, phy.sicians who liEive liven in the Tmpic^s and who are 
dcrtirotiP of [H^rfreting themselves ju the new'methods of investigiitiim. 
They return thither l^etter ariiual fm' scicntilic ivsijaivh, knowing 
what urv> the de?skierata of the pre.sent iiininciit* capable of pursuing 
rwarcht^s that aix? nhvavs delicate* their minds awakened and mii- 
iiiatei] with the must ardent desin^ to do useful ^vork. lliere is rca^son 
to hope that their etfons wdll not be in vain and that they will eluci¬ 
date some Ilf the questions that are yet ol>scure. 

\\ e tmiy say, iiidcec], that by thus enlarging onr scope and extend- 
ing onr stiidieTi to exotic pathology we have opened an Imniense field 
for iiiedicfil Koologj'. A niimlwr of other im|H}rtant j^roldctns w ill 
^wn Iw taken up, ainniig which the toxicology of animal punisites 
b of jirimnn' impmiance. 

We have Ijecome famiharized with the idea that bacteria eliminate 
toxiiies. Roux and \ ersin proved the c.vistence of such and the part 
w'hich they i>Iay in diphtheria. Bin re this masterly demount rut ion no 

flflh ssp5Rran wua held frutu Orialicr to the eaO of Dereaiber. mT”The 
IriictEtUte lja!» Isaiicd ajp ta tlie l[ine Ellpliiinaa nf eiilaalal nutUrlae of 

the t'nIverRity af fjirls. atioat half of wlikJi iveat to fefeSjniers, tlie i^Tvater [«irt 
of tbesc ln'Saa H|«nilsL-Aiiii‘rfeaii*, 
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<nji> ])si~ flirdivr tl<}ijlhi |)ii! tliRt ce’i'lain -srin^itiitiLs iii infotrl.lons dis* 
t'n.si'.s jin* cuim'd hy nnxiiHiH wulKJtnniiiis diiiiinuletl by iho micraU^. 
OiM Mii-U ti proptwition l)c iiiinle moit? yi^neini t Do ilelniititlii-s imtl 
Ollier aniniul partiKitcij prcKltH!i; How ncth’a 

an* llie^t atiil how’ fur may \ve uttribute (o thiMii ivrtiiiii tiiorlibl 
plionoiiiciiH ? williojil i 1 oli 1)1 panisiliis of an uniniiil iintTiro 

Indiava ill llie saiiie ninniier as ilo iMirleria, and it is truly siirprbjiig; 
■lull this lins not I aim suuiii'p 

I find n very coinineiii^r (.xiiiiiple nf this in innkrittl fever, tlie 
febrile i>xac!4Tbati{iii Udiift, In niy opiiiinn, incuely the resuh of an 
jnloxieatiutg of I lie or^nijou, tl miiy la; detnojistratiHl in this wav; 
TJir lieiiiatoiirNMi, whic:]i loilgcs, inei-euiios, jind limit ip] ir.s in tiu» 
uitennr of reddilood eurpiiscle, olxys (lie (foiniiioit rule—^ibiit is to 
say, it ti.ssIiuilHti;» snbsljiriws forcdpii to i(s own organism, and, nt (lie 
^iiie time, disassiiiiiliiti-s ntid r(*jf‘i.ts tdiotil it oobdile ivfiisw inntter. 
t liis adiHimulutes in ihe inlerior of ihe globule and is not shtnl imo 
Ihe tnriienl of llie htfaul nnlil the glolinie hni^sts. At (ii'st il b loo 
niudi diluted lo lw‘ active, tint its quantity iitereases, os does llie iitiiii- 
la^rof parasitg>s, and stioii it produces o lirsl febrile eonditiori. It is 
puientily auppispd that the fever IjceoJUfti ijioif and more violent 
if It LH not treated h itli quinine; that is to say, tbm ,he loxiiies are 
discliiirgi^sl into the jdasma in gn^tler and greiiter (niaiilities, Tliis 
exaiiiple b, f think, sufficiently rhiii'iKlerbtit'; it Jims at least the 
mml of Iwing taken fr<iin u diseiLsc wlue^* course b k.umn to wen - 
one. iind, Iwsides, it is iIil only rational explanation of (lie febrile 

In view of ibb, it is not sunirising to nml (hat (he Irvijanowiimia 
also jmalm-e toxic siilislam^'s to wbicb we must Mllriluilc stum- of tin* 
.sjuiptotn, of Ibe sJi-eping siokiie.^ in particular the .smtmoleiax* 

< un tictenstie of that malady. It U aliimly known th„t the llotbrio- 
(x>pha]ifs soiiu-timcs nuises priign-ssivc jieniiciniLs uniemia not Iw- 
nm^ It <HX‘asions „u inti^tinal hammrrhafic, la.t mi a ttmsci)ite.ice 
of the alisorptiou of suhstan.^ which it excretes, and wind. nn> 

simtbH V T ‘hnt MlUor Ilelmintbes nmv lie 

Himdarly etrwhve m n greater oi- Jess degns;. llerp, is 

ojiciied an entnxdy new chapter in diemical plivsiologj- and wc imlV 

taiy ihat .1 now apiuaimto lie Wt with the nU serious diflieulties. ‘ 

J vi 'Tihf ^ 

eierv tb / "" i - "i.' »t 1"““* «iieu 

Me^b^il o^iu^cme a chair of Wogj-; in France 

- n. mimchjinl. MiilsHtnrufH ini|nai>H endiilu- -T- 

ArchlTcn il« ]‘Ariaaltoii)|Eli.. x, p, h 4, mir/ ^ Iwrasltea nalaiaiix. 
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YOU hii vi‘ utH'iitiipliAlml thi« ill iiflvHiiw <»f *illi*‘r (’tmnlrii^.'* This 
ivniiirk of ihu il1ii.slriot)s |>jinisi(ol<i<;is( wiim not to reninth 

Hs a iiifn! I’lnply phtn-so. lii^ss than tiv^i Inter thi? SoIhhiI of 

Troptcnl ^[oclirino at letnikm o?itiih1ish(‘«K in iiccorflnnw with Ills 
rpconimemlatioiu si dinir of protozoolofij* and ono of liolniiitthol<]j^\ 
This oxttiiiplo TTjis soon followril liy tho Sdiool of Tropitiil ^fedicino 
of Idv^rpooK w licrc tliorc was osiiibl ishi'd » tJniir of aniiinil jnini- 
siu*h^', then hy the nnLwrsit«*s of l^indon and C!inihriilgi‘» who 
hnjipily eonfiiliHj to I’rofossors XHiioliin ninl Xnttidl o now ctairso 
of insIriK'tkm ivlatiiijf to tlu* protiwoa ami ihfir relations to disease*. 

ThiiH woro tfiirpaswfl at ono stroke tho Fivnrh faculties of im^li- 
dno, who mold only olTor in (‘ompt'tition with Kcusonablo and 

Opportune innovations tlioir tinii*-worn insi nirtion in nu'diitil natural 
histoiy. T have nlreaily iiK'nlioiidtl nntlor what influviati this instnii;- 
tioii lH>c'aino siH'daiiml ns- ncpirds aiiiinul and voaotnf parusitoloj^y, 
axdijsivo of hnctoriii* 1ml T n-p-et tn add that owinjr tn tin* Jiisnlii- 
eivnt funds al]mr(<<l it has often a mon-ly tlu'ondh>nl chaiiiHor. Now, 
wo have shown what irniiortanl pmhlenis it is iirgrnily iiiirt‘ssary to 
solve and in wlmt dim‘tinri scieiut* faif^ht now to proetH'd. Tlie 
n'sciirfhes which un* now to la* made mn not In* piVHhictive of satiii' 
fiiotiiiy' rosnlts unless powerful and luletpiate incan:; are emplovod. 
1 meaii nnlesa snlliciontly hir«t< piims im* fnmisliotL Money is not 
only tile sinews of war: it is still moi'o the sinews of scifiuv. Snwss 
smiles on those who, aliimdonin^ Iheoi'otk-nl and idwlraet sjieen hit ions, 
ftnipple chitiely witli piMhlemsund tear fiiim them (heir som'ls. 

The iwhiHils of Impiriil medicine of Ixmdtio ami Liver|HMiI have 
during the piisi iivo or six years ilone nmiarknhle work in the field 
of Ijie jiarnsitologi' of hut eliiiiates. not so iiiiH'li Isn'aiis** of )1ie oxcel- 
Irnl quality of ihe eiiiinent men who have rfaidiieterj the new move¬ 
ment. a quality whieh is rerininly iiuTinlestalde. us lieeain^? of (he 
eonsiderahle siilisidies thul tlie generosity of the imhlic has put at 
their disptisaL Oilier eonniries hitve nttacked the matter in unuther 
way. (lermany, for example, has esTuhlished at the imiwrial nflii^e of 
piiiiJic health (AViwfViVAea fttmintlfteifmmf) a section of animal 
parasitology at whose head ItiMilor t'ic-haudinn was placed mid given 
at once the title of miinetlor of state. This was a fitting siipplLmiejil 
to nil instilIII ion that has u]ready rendered most signal service, iiiid 
is a poiol of departure for further progress;. Ihit S.'handinn was 
not to remain at the iiiij>erkl offiee. He siuui qiiitlefl it for the Xavnl 

- Tty n Ois'cee itjitwt ]ie<viiilH<r ir^ laa's Hh* ef uuslTnii odtamt lilahio of 
Ha- Kiirtt]!): or Mtsllcttie i.f I'urfs was Innisfnnaeil lnlo a .’linir nf [inruKtlolog}- 
niul meillnil an I uni I lilHtor}-. TIiIh ilees iiiH ■■hniiKe in nar way my funrltoiui or 
my menns of a el ion. it ta men-ly n n>(o^iillan of n ntate of itiliuoi ttijit tijiK 
eilsteij for nenrl.v oai years, ntnl tiie lUtteinl ^nettnn of io,v efTorts. 
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ZOOLOGY AND MEDICIXE. 


Institute of Medicine iit Tinmiinrg, where a premature death nwaitefl 
him. Pitrasitologi' ruoums Ilia io^. 

Ttm United too. haring liecomo a colonial power by the 

conquest of Porto fiioo and the Philippincf!;. tniv'c establiifhed at 
Wasliington. as a dependence of the Miiriiie'llmpital Service, a 
dii-iKion of uiediciil Koology, of which Dr. Ch, Wardell Stiles is the 
eminent chief. His past will answer for his future. Under his 
zealous icadertiliip the new division can jjcii fail to Iwoino one of the 
most- active and prolific centers of scientific rcisearelii 
Such examples might well lie followed by all countHoa that have 
interlropical colonies. It is, indeed, not siiflicient to note tho progress 
of one s neighliori there sliouh! stso be assigned to scientific research 
the sums requisite for it. Let lis liope that tlio countries that have 
hitherto shown themselves inert or too parfdmonious may soon 
comjiruheml that it is due to their honor and to their scientific repu¬ 
tation to establidi laboratories of the same kind, or nt least to 
endow with a greater libt^rality those which already exist and which 
do not lark the will to do gootl work. 

’ffliatcvcr may happen, it is clear that nwidical zoology- Is only at 
the begimiitig of its rereer. Numerous important fimblems prt^nt 
tliemselres that demand mi immediate solution and tho penetra¬ 
tion of civilized nations into regions hitherto une.vplored or insuffi¬ 
ciently known will bring forward u great niatiy others to which 
parasitology will furtiish a solution. After the ’remarkable success 
which bacteriology has had we greet with confidence the dawn of tlie 
day when medical zoology will obtain its liighesft development. 


I 


THE KALE of riTEMlSTRV I\ PAlXTlXfiS* 


H>- LlfJhEAXRK 


Cliemistry respects notliin^, Noi. ngo it In^'aded a (lomain 
which wnuhl BjictMu forbiildcn to it, lliul of urt. To-iluy it iiiHiruets 
jirtists how u [MiioLiiig be tiii]iie« coiiiiuL^Hin^ husv it idiould he 

Iwiight, und collector^ how it ^^hotilil Ijc [irei^rred. 

It is true ihiit Oicre tmve alwuy^i ln^eii fwinters wliOj igjiomnt of 
chemistryT have yet prodtiecd udininible and uiialterable works, but 
Ihey ai^ die exception; and chemists claim that these artists while 
preparing and trying their colors, mixtures, inid vaniishc?s used chem¬ 
istry, ns Mi -Joiirdpin used prow, widiout knowing it. 

It is forty years since iiiialern cheniiHtry iiiatlc its entry into the 
domain of painting. The Bavarian chennst, Mtix von Pettenkofer. 
li jnaife^^r uf chemistry at Miiiiicrh, living in the midst of the 
xirtistic riches of that great city, among artLsts, an artist himself, 
hail lx‘eii struck by the iguorauce of nviiE^iiui ciLsiodiatis reganling 
tho restonitioii iind rational prescTvation of iiaintings, and he re-^lvcd 
lo fltndy these questions. He was fortunate enough to establtsli j>riij- 
ciples and formufate rules which should l>e n guide to custCKlians, 
To-day these rules are obsen'ed in all large miiscinns. A memorable 
example, ainoiig others^ will sliow what it cost one of the richest 
TLiuseuiiis for liaving ininsgre-ssed them. The city of Lille^ finding 
its pictures crowded in the city hall, the old pala<^- of Kilmur. Inid 
constructetl at great espi^ist^ a vast and luxiirions palais dc*? lx?iiiix- 
arts, destined to contain its richest collections. Lhifortunately, in 
IS&H, thnf*!i years after the (i|>eni]jg, all the piiftiLres were in .such a 
oiliahle condition that it was ncs“es=arii' to remove them at onee, to 
lower the ceilings of the immense rixiins about S fwt^ to divide tJicm 
by partitions, and to entii\dy remcKlel tlie system of heating and 
ventilation. 

Befon^ passing to the preservation of a pieturo, an example will 
show' what aid chemistry can give to the purchaser or the ct>llector, 

Truusliiteil, liy [H^raiLBsluLu trmu I-a Xaturc, Part a, Xw. tTlSO, Peliriiary lO, 
iSJOt. 






454 


TH^l ROLK OP ('IlE^tlSTRV IX l\VlNTrNaS. 


1 f Tivy riit froiii hii oil :i sijiiill strip ii mi lliiiiytpr 

iiml ii fyiv millitriHt'i'^i lonjyf, vce. ilu not ikHmet from the value 

of the paiiulii^. es|wi!illy if ilie strip Iw* from the I>iit we have 

ii ,sainj[]>le sitlllcrieiit for iiiiiiiy luicHnscopie pre|>ariitj<iiiti fur ob^ervitig 
the layers in cross setrlioiu All the loiicheH hy the |>aiiiter llien 
4Lp|>ear in panillet hjinils Inii] on in chruiiologicul ortler, iind fmni 
iheni wc leitrii the luitiiris cozii[>usiLioii^ anil even tlu' age of the 
several layers. It will thus lie easy, knowing the style of iha iniister^ 
to ileterinine w1ie[hrr a ihite at n HigmUnre ntv. aiKKiryphal—that is, 
whether or not tln^y 4 u\i l»et\recii tTivn lay el’s tif varnish imd wlieth^ir 
or not the vaniishes are of the same com posit ion p 

Thv chemietil ipiestioiis tlmt have to uto with painliiig have lan-m 
eart^ifiilly studied m recent yejirs hy ji chemist of worUl-wide re|>n- 
tjition^ Doctor ilstwiiikl, of [jtdpzig, who is imi? of the founders of 
phystcfil ehemisli-y as well as a talented painter. In i:ollalKfmtiDn 
with A^ Oenthe. he at lirst invi's.ligiited the fpiestion of ilrjdtig* ninl 
showed that ilie oxidation of oil wliieh iiecojijpnnies the di^-- 

ing pn^eess U not a tiumnil chemical ix^actioii. At lirst the process 
of EilisorptEon of oxygen pria-eials very slowly* then it increases, 
al tains ii maxiniuni,. dUninisheij* nncl linally maintiiins a cxmstatit 
value alinosl bdeiinhely* With ti norTnal reaction this nipidiLy 
w'oidd inimedijiLety assume a very great value* then quic^kly diiiiiuLsIn 
It was understood that this divergence was <hie to the formation* 
from the j>roductir of oxidation of the oil, uf a cataliiic substance— 
tliat iH to acting tippjiiently hy its mei^ presence^ mid aftei' the 
milliner of a ferment, to prodm^e reactioib^ The oxidized siilistancesp 
w ith wdiich the lins«^l <iil is left in contact or IjLiniiHl, has no other 
eth ct lhun to give binli more mpiiily to that siihstancx, and the dry¬ 
ing till tliat is added in small quantities t^i colors to make them dry 
more ijiiii kly conlitims tmlahSc piuiwirtioms of it* 

f>rher cxjau'itneiii.s have proved tlmt the aijta^'utalyzai.ion of lin- 
i^'cil oil m hasleiUHl by light ? in other wortls. tliiit u puintiug drie^* 
more vpiickl}'^ liitring tlic flay and in the sinilight tliiin diiritig the 
night 4mf] in ilarknes^ It iiiort'ovcr 4 i fact well known to painters 
lhatj other things Utfing c^pitd, the light jjainis dry more quickly 
t inn the tliirk,^ 1 his is due tu the fuel tliiit the black pigment 
al^ubing the liglo hindeni h frt>m Imsteiiing the nxitlization of the 
Oil. To hasten die drying of u pieturi^ it should be put in full ^siiii^ 
light, but if It Is to U* kept fresh* pul it in ijarktieszs, 

oArsi>s c^K TfJK i>KHTi[i rrioN or vainiisos. 

To makp rtti iirmiU'inblB hikI dunililc |j)iiritiu{-. niiu miitil iimyisnrilv 

know till iht‘ iH4»iiliU‘ <iins(-s nf iilr< ^uiiuji um\ ai-stnidiuii* Tliesf un 


THK HOLS op CHKMIiiTnV IN PAINTIKOS* 


iiiftny. Tlit^v iiiv. diirkiMiitif; uf ^hIh juuI inrtLislies: the 

rlWicnl ndtuii of fmi,^ on ftiHdliiT: tliinU llii? dlvi^i^Uy of 

notiun cif i?xti.^rior t>ii thi" liivt^r f>f | mi Jit mid t>ii tins siippiirl, 

Tn ihtf lotiir mil nil oib mtd viinii^hcs: rvvdnify iiud inm lirown. 
Thi* pictni-c tlu^n ^njvori^il with n iitun^ or f>piii|iu» lityi>r* 

iK'nriitli ^vliicli tho origiinil colors, pyou tlion^^li rcinnininj^ puns 
«p[K?itr as jf voiltnl in tjliitk Ii is to this aclion tliiit X\w intisGiiiu 
ioiic Ilf uiinosL all old |jHiintiiigs is diw. Frescoes nit' iintimiUy 
fcxrinpl fitrtii it. Jdfjtmeui ihriikr, l>y .^rkrlmeJ in ihn 

Sisliin* ChiitK"! of tJit ^ ntican h no txit^ption lu this riilc: iu Jtirken- 
mg is of t-xti?rmr origin^ H i^ due So the intTUse arisiu-^^ fmui the 
alter which avos foriuerly phn^Hl hvfore ihis fres<'ti. As this bri>vYji- 
iiiff or darkeriiii^ is due to the oxiilisttUtoii of oih IJm’lor (Ilstw'ald 
recomna^iids, to prevent this arlioin that the iinititju^ !>« sealeil lie- 
lwei':n tAvo piLL^ of ii^niented at llio edges* 

All paiiilers knoVY to-day the <lisastrons elTeet Avhicli is prcMiuced 
in tJie ciid l>v tlie use of a cohtr which has a lead base (wliite lead* 
for example) avIicji tiiixed Avith liiiutlier tailor iMDntaiiiiog suljihiir* 
stich as Vennilion or eadniiinu yellows By double decomposition the 
leail nltimatidy returns to Us tiiotit stable fonn—that of the black 
siilpliidp* Ijc^ftiuse the elements of that tmiisfonimtion have lieeii fur- 
uishetl to it. Oinfined air, Avhich always cuntaius a little hydrogen 
sulpliate, ))io<hieeS|, uioreoverT this fcsame blackening of eiU colors AviUi 
o leatl Luise. 

It is to ihcsi': kiiuls of reactions that must lie attributed " let> 
ix*peutirs/' apparitions in the light parts of a laiiiitingr of subjects 
wdiich were nfterAA'jirds <tiA"ercd oA'er and fijrni llicr^ a ^silhJaE^nt 
layer. 

To avoid the iliOicnltics of mixing, Avliieli arc alway^s to be feared, 
some painters pit^fei- to obtain the ellecl of llte fusion of colors by 
their juxtaposition Avith light touches Avar at hand the cifeet iis 
often defilontble, hot jil a distance ii is ahviiys very goinl if the 
puinter has a [jrofonnd kTiowlcdge of the law's of i^ptic^* Thi^ 
explains hoAV that niethotL yet lilt Us undersKaxl, is much sii|ieiior 
to tli0 other from a Leclmical |xuni of VJCW\ but it does not lend ihself 
easily to all kiiubf of painting. 

The early painters knew tlie greater pail of llitwe ntlLohs^ at least 
III their effect and took arcoiiiil of them. It is to tlietii that Avt- owe 
the elfects i>f ckHfroscur<t, llie triimipli of lleiiibraJidl. *Soiiie [n't!piw 
ludieve lliat Keiulirandt painted with a vivacity of cidor to shame our 
most hardy impre^isitjnistitj but he put on his hnished pict1lr^^ a mix- 
tun? called liciidirandt saiiix?.'- which had the elTecl o( darkening 
all the loiiei^- If avo bun'isli lead^ ive niusl akso banii^h the use nf 
litharge for making u drying oil, for it alAvays kaves some Inieis \v 
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tbt> oil; ii tri «von thin to li'iii:c^ Diat* Le tli»» the ilnrkoii' 

ing of vumiiihcii, llui museiiJn loJic*" of wJildi we liuve silri'sitlv 
We Lave reeuupR, tlusn, ty driers of iiiunguiithio biiiji}, which 
Icuvi>s notlitiig lo Ik* ilesinriL 

We I 111 VC isiHight lo repliice white Iciifl—n poiiuit^ ns «re nit leiiJ 
rtiiiipomitLi—l*y xiiic white, ZiiO, wUioJi, while fyniiing compounds 
with Mjlphiir, does not blacken, for nine sulphide, ZiiS, is white, 
riifurtiiiintcly, xiiie white docs not spiuatl as well as white lead; iil 
equal weight of pigment it will cauw to disHp|it‘)ir. even quicker than 
white lead, a subjacent painting: hut this fiuine weiglit nught, then, 
to Ik« applied in a greaier inniibei' of layers, for zinc white does not 
mix well tvHh oil. TliLs is n gi\>at diJIicult}'. Fixed tvJiitc or sul- 
]>hale of bariiiiu, ubsolntely uriiiltc^rjiLJt:, hus not given ihe 

(a^st nssult-s. It was then that '* lelhfi^iliODt'a'us dis<iovered. 

lauUuphone is a inixttiri* of sulphide fit stinc atn] sulphate of 
lairiuin. hoth white suhsltiiict^, which are funned adicii we make 
iuitntioris of sulphide of hariuiii and suljdiute of zinc. 11 bS+.SO,Zii = 
ZnS+SO^lJa, 

(htfrirtuinitcly, though the sulphide cif zinc iind the sulphate of 
linriimt taken alone arc idwolntely itnaltcrublc prepared in this man* 
ner, and without one knowing why. they gi ve a mixture which dark¬ 
ens in the light. It is true that the whiteness returna after the letho- 
{iliotie tins lx‘en placed in ilarkiici«j. Tins eurioiis [inqjerty was iiotic 
I he less an oLsi ade in its employment. This obstacle no longer esLsLs, 
for Doctor Ostwuld has fouiiil the means of avoiding the darkening 
and goumntecs the alimdiite wliiti-ness of ilie painting in Icthoplioiio 
should it be v.\]Hisefl three Inindml yeani in hdl sunlight. This is, 
it sccina, the maxiujiun Jengtli of time for which the beat of colors 
are guartiiilced. 

All these alterntions are serious, but they are not ilcgnitc or with¬ 
out remedy, for, strictly S|a-akiiig, irenting the pictures cnrtdolly 
with hydrt^u imroxide, they can lat wliitencd. Another serious 
thing is aie eausc whicli pnxlucea the cracking and which is due to 
the diversity of the nutiire of the layer of paitd and its support. 

Tiiis support is generally ii win van, which cunti-ucts under the elfcet 
of dampness and cold, while the layer nf paint, on the contrary, 
expands under tin- same conditions. WHicn the layer of paint is 
linn. It maintaitLs ;i certain diislicity and lends itself to I he changes 
of iliiiiensbrui, which the mriatioiLs in tempei-atiire utid humidity 
prfdiire; if it is too thick, it breaks. To quote Doctor Ostwald: 
‘■I he ilnrability of a picture is inversely pio|jortioiiul to the thickness 
of the layer of tailor." 

All the old paintings that have ™mi- down to us without cracking 
were made very iJiin. This was the style of the early painters, as 
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EXikMPL£ OF FlS54JftE tN Jl FRtBCa 

77if <'iiYiiriNniy JftfNjD ai4,«JrS|ii|lnf Cfciapel. 



ExAfwpui OF Cracks \\ a pArNUHO On Canvas. 

•ir riiitf, 111 thi- hnmvtLH iliiat.™ in tii„ 
M r I«ft-] jAUr| 4 ‘^irnLf I luj I'lUL'k^ ntv kJilii^ Ik ulL A birder 














THE HOLE OF CHEMISTRY SJT PAINTIKOS, iTil 

Vun Eyck nnd GhirlimdnjiL Ii iiliiti uf Itiiphui^l imd Ids pupils^ 
Ilia Sistinc iLuluniia, at Diwkn^ bcura the dale 1^115, und Li v^Tthout 
liny enickinji:. In the ^aine good rnmlition js the |MJiTruJt of Chiirle.s 
Ij and esjjeciiilly the Pnr/nitf of itn Unkm^trn Mut^, by \*uiidyke, 
^vhicU tiru ill the I^nvi-v* Tht? aSate uf preserviitiou of sjOine of 
Uid:M>n.s i>aintiiigs in the Lniivre ia uLmaat as iwrfcet. 

Ill ti great wumlKH- of these painlmgs the layer of paint ]s so tliin 
thai iine can ulmoal always aee the texture of the canva,s iiriEler the 

eolorp 

Oiir modem paiiilers are nmeh less ean?fu[ than the old masters, 
and nniy l>e said to ileslrny their own works. If ii in c^msoliug to 
think tJnit id! that we see al each new sjilon will not pasa on to |>oa- 
terity, it Ls none the le^js n^gTeltahle to wnnl Iiign^s among thosi* 
whose work must disappear. His 7*rioTiiphe de Chi^ndiuii^ in the 
Ijonvre* which is dated is in a lamentable stale, in spile qf the 

vLM'v skdlful n^itoj-ations that have Wn made oik il. Although u 
griNit udmirer of Kaphael. Ingres did not imitate Ids technit|nc^ and 
he has left iis only one picture painted well mid having some chance 
Ilf living; happily it is SoutTc^ 

It la easier In give oneself up to inspiration and in tvork fevorishlyj 
tis one Eieliially does, than lt> paint finely, as wati formerly done; but 
in painting, ns in sculptm'v. or in engniving, the artist ought to bn n 
inastei- of his tools anil in fall jKosst^Ksion of all his powers at every 
moment; in a word, he shonld be a man of his trade. 

There is, however, a process that is not disjxjsed to cracking; it 5s 
thal of pastel Here the color is already di\'idec:l into graiiuliitjons 
urnl does not fnriii an unintcrrupttKl layer when it is laid on. I hi for¬ 
tunately, the pustcl, lilthongii well ea-tabliidiiKl to-da^', dtsos not leml 
itself to the same effects as painting in oil. The painter Raphael 
stmghi tn utdlc the advantages of the two prnce.ssei^ i^ofiie yc^rs ago 
by inventing oil wjIuth sulhUjiiHl in slicks^ which eouki Ijc cniplnyed 
asi pasteL niese colors were taken from llie scrapings ur essence, 
mid the paiiilings had to tie varnislied as onlinarily. It does tint 
seeni to have had giieut suct^esa, and this is veiy probably because it 
is suited to only one style—tlie style nf Ea|.iliad. 

There remains a last^ solution—that of a rigid supjxirt; but is tlierv’ 
tmeh a thing? Xo support is perfect, but luird wowi, well seusonml 
gis'es niLich better n^sults than canvas. It has, linwever. the lucmi- 
venicnc5& of lirniteil dimensions and ls expeiL-^ive, A snpi>orL which 
has |a?rha|is not Ix^jen siiOieiently considered is sheet metaL It Ls 
diflicnlt lo jnclge by exjjerienca of tlic quality of such a support for 
no very old paintings exist on tnetnl; metJil was formerly ei very 
costly product, for the rcastai that, used as a 9uj>|Knt. it would have 
to tie veiy' homogeneous and of sufficieJilly gixiat dimensions. It may 
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bfr iiJuli<rsla(M] liy examiniiii' la .ViulrtfitH! of Roiii^ wliirli Ijils lifuti hi 
llii; IjOiivro uviT four hiiiKlml ytsiirs, lliol thitt HaUitioii iKitn exoiille'itt 
ono will'll all tlio othrr hit'wssary []r(H:iitttiuiibi atts taken. This little 
[lairitingt l>y *iU iudii34, b on sheet iron; its colorK have kept all 
their freshnetia, anti it docti not show the least tract! of cmekiii^. The 
painting looks almost, like an enamel, niirl has followed without any 
cleterioi'atioti all the deformations of the metal, trhich is, however, 
greatly crinkled. 

Thafiks to t he notable |jrt>grcwi a’hieh uietulhirgy has made in these 
later years, one win secure to-day, ami at a very fair price. Uiin sheets 
of iron of many sqiiurt! meters of surface which seem to answer ahnn^ 
all the needs of painters. Tlie metal .sulfers insignilicant niodifica- 
iions in the manner of niiitin fact lire so iLiat they constitute almost 
perfect supportst in any case neither more or less heavy tJian the 
present large frame and lust as easily handled. 


OILS. VARNISHES. AND MEDIUMS USED IN THE 
PAINTING OF PICTURES- 


»y A. i*. UcRtt:. il. A., l>. Sr.. 

Prinri^al of Ifrr irull CftHrpr, KttrKburifii. 


Wliih" itL tlio piii-l I'arioiii; JiiiicUir^ H«re iiseil by rnlii^ts fnr paint¬ 
ing', soiiii* of which ai't* only ohscur^h" iinJcnstood* the ineUi- 

umn foi- rnoJeni paiiiting^ aiv eoinpiiratively few. 

The okl puiiJliug ill IjeesiwaXj which has prove<l reiinu'kahly dijra- 
ble, is no longur prauliix^J, ornl teoiiHi-ra jiainting w'ith an egg niecliuni 
is only ui^nl now am] ilMi. Tlier'C an? in this connection 
iitisolvcit prcjbkmK, siu^li m the reaJ tiiitiin* of iho nie<liiini used by 
Van Eytk and liLs hiituediale succe^ors^ which are of hisloriciil stitec- 
est, hill w'hiidi 1 do not pro]H>iO to diseuf« here. The metliuiu in 
which tlio pigments are inixcd most 1^ closely related lo the tcchniipm 
ndopte+I by the painters of the day^ and it is not at all prebsible that 
I he mc<liiini hy Van Eyck^ while united to his technique, would 
lie of ihe slightest practical use to the modem painter. An artist’s 
inediiini, then, has to serve more thtin one purjjose. It must nttaeli 
I be pigment to the paixT or canvas on which the picture h painted; 
It Uiu.st fjicilitnte (lie use nf tin? pignienL hy th« urtki, and St must 
bring out all the qualities of trutisliicency, and so on, which the pig¬ 
ment possesses. It should also, ils far as possible, protei?! the piguicni 
from i*hangi^ and injiiiws eilher ineilianii^l or chemical. The sini- 
plc-'ft example of such a niidiiun is the mixture of gum arabic and 
water ust^il in wnter-color (paintings. The gum arnbic serves to 
attach the pigments to the paper, while the water gives the neeessaty 
facility to the pipnent under the brush, and the qualities of the pig¬ 
ment are develo|)ed by thicker or thiiiiicr washes on the wdiitc fwiper 
hackgrouiifl. Such a inediuim however, does nothing to prelect the 
pigments used from chanp^ and lias a limited though fieaiitifuJ ranp^ 
of exptessiuiu 

Painting in oil La pniciii^ill^' the only other iiiethiKl usetl hy the 
pnseiit-day artist, and It is to |Miinliug in oil that Ow discnsj^ioii will 
Iw devolwl. 


* Hc|>trliiTecl. by (M'miTfwTon, rrem jQurti]il ut tlie S^^-Kcty tif lA^Oklon, Xo. 
ti837. VoL LVp FrSOHy. Aiwil 5, lOLW. 
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Ill riek'etiiifr an oil ns suitable for artists |nir[>o?it‘s it is neoesKury 
to ehcKj,se what is known as a Ulying oil/' If* for iiLsiantie. pig- 
fiients nri': grouiul in olivn oil ilio surfiicn^ wuiiltl never dry. aiul it is 
Ihrrrfori' for the pnrfHfcie, Tliere are eertnin vegetable oiU 

wljirli Jntve lIjLs prnfaTty of ilryitlgatnl which im? llieiiifore suitalplo 
fur arrisl-H* piirijo-it'S, [ shnll only refer to tlirsH* here—linsi^al oib 
IMippy oik and wahiiil oil, 'Jliem is im la^i! tcj trjuilife you with the 
rheinittil (:ani[Hit^itiun of t!u*se iliying l>iit it is ]i]i|KitlaiU that 
tlie Hat are of tliis tiryiiig proec^ss should 1 h? rlearly understood- 
oils do not dry in ttie orctiinirv sense of tSie lerni at all. Tiny 
iiTiilergt> a pro<-ess of oxidation when expou^^d to the air* which ^*<110 
vertif them from a litpiiti condition into a tough elastic stdid. a stilid 
W'liieh sk>w [y uiiilergot+s fuiliuir «>xidatlol^ iM^eoming hi'itth;^ hard, 
and resinous. It is then to this jjrocess of uxidutlyii that their jieca- 
liar [irojM^rties are due, 

Tliese oilii are olitaiiie*;] frotii the lieeds or unt>i and are pretrenL iti 
tlinsi^ IhMlit*^ as |>arl of I ho i‘t':servoir of food t^upply for tlie yoniig 
cndjryo of the future phitit. 

The oil from linsei.^J is ohtaineil hy rrii?ihing. grinding* and pressure, 
and in ohUt to increase the yield the giTUind innss is heateeJ as well as 
prcrtsod, thns phtaitiing wduit is known as xi hot-pressed oil, which is 
subjected to various |>roce^ises of iiefiniijg and bieacluug. l^emmally, 
while i-cgarding such an oil ini ipijtG suitublc for house pulilting, I 
doubt very luiich tlic wdsdom of using it for artist?!" purp^m^s. The 
hot pressing results in thn pri^sence of niaiiy impiiritie^t, which arc 
reniovtiil in' the addJtiun of siUphnric aciiL The ehoniistiy of tlic 
wholq iqiljjert of painters' veluelc^s h ^ obscure that it is well to 
cling to thidition where jwKsibie, 

The linseed oil of the earlier centuriof^ was cold-prcssed linseed and 
w’as refined and Ideitchcd by the sibiple process of exposure to air 
iind sunlight over ivnlqr. These methods yield a l>eaiitiful oil and 
shotild l)c rtdhem:l to for purposes. 

Poppy oil is obtained from the seeds of llio oplinn poppy (Pa^metr 
iiODittiferum} by cnisldng an-d pr€*ssing or by otlier means of e.xt ruc¬ 
tion and ii^ easily bleitehed, ft is often used tar grinding with whites 
or delicate hlnes. It dries iiion? slowly Lliaii linseed oil, but has the 
advantage of ladiig almost colorlfeN, 

ahiul oil is obtained from the common w id nut rryw) 

by allowing tlie nuts to ilccom|X7Sq parti ally and then pressings ^nd 
can lie obtaitiiHl almost (‘tdorlte^n* It was larg^dy usetl by the early 
Italian painters as a dicing oil. There are other drying oils, hut 
tliey are nut of spcvial inieresi to artistSL 

Hiding Ijiriclly disciij^d the three drying oils commonly used for 
artists" piirpost^s, we now go on to consider aome of tlie other vehicles 
and meiliuins. llic ingmont huving been ground stilllly in ojl is sup- 
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plied tn th« artisitj ti'Iio may thus diliile or mis U fiirtlmr, jind we- 
fihall pmiTPtid to CTHif^ider the mnterislir; lie may use. 

Tn tlie first place* he mny merely add n little mnne nf nnc of the oils. 
Ill ready refciTwl to* In case* howovert that he ^vishns his pic In in 
dry faster, he may use as a medium instead nf rau- oil, iKiiied or dry¬ 
ing oil. 

Tin? property nf the l^nlled nils cinpends nprm the fact tiiat if^ fcjr 
instanoiv linsetHl oil jh liciitci] fnr some lime with ^?crtain compcminds* 
more usually eithar coaij^iinjids of lend* sncIi ns lend oxides or lead 
acetates* nr connKJunds of niangaricise, such as manganc’sc la>riite or 
rcsinatc, it l)eroitu!S partially oxidij^ed* and if pauitc'ij nnt on a snrfacn 
Trill dry ” much mcne rniickly. 

Of the iTvo inetluMjs of prepiiring drying oils clc^ril)ed aliocq, the 
use of miiitgiLnesc^ Is* I rhink. pi-efcrable, and for lids rea^ii! A citr- 
tain uinuinit of the siiiistiinctis used dissolvcf^ in tlie oil* and cansn- 
qiiGiitly an oil prtpamd Tvjth lead dryers cxaiiaiiiH lead in scilntion 
and is very i=^sUy <hirkrncd l>y impure air mat a ini ng sulphur rnm- 
pounds* fnich as s^ulpliunetted hydrogen* It is ihendfirr prolmhly 
better tn keep such oils out nf modern idctuit‘s which am exposed to 
the impure air of c1tic?s* 

Besides diluting with oil, the artist may prefer to dilute with a 
mediniii which will evaporate and leave the layer of nil originally 
present lKddi]ih The mcKliiims most t!^>minonly used for lids piirpoi^ 
are either tui penline or [wtroloum. Turixmiine, Tvhirh is ol>{ained 
by distilijiig the natural gums nf the various pines* is a very suitable 
na'diiiiiu as it not only evaponitiLs eiisily, |>nt also assists in the oxida- 
lifin of the oUp It 1ms la^en nhjc^?ta| to turi^eiitinc? that it does not 
cviiponite clean* bat always IcjiVcs n slight resinous residue IjtdiincL 
This is quite trite* but the amount of this iwdue is very srmill. and, 
ns far ns mj exi^erieiux? goes* it gets fairly bard in time, so that then? 
is prolnihly no objection to its use on this gtnimd. 

The |ietrnleum oils have the advantage uiic^u prnjierly recLilied of 
eva]i€jr[iting cpiitc clean and leaving no residue. I have said when 
pi‘ 0 |>erly ratified. It is inqkidant liefore using sneh a tnedinni to 
nmisten a pim* of blotting p:ij>c‘r with it and espruse it to the air for 
a short liiiKv If [iropcrh" rertifiedj ihe petrolriiin evajK^rates cnni- 
plettdy* leaving no gn>asy stain liehiiuL 

Artists soiiirtimes forget the real pmt^erty of tliese mediums and 
then complain after wards that the pigment does iioi adhere pi*oj>erlv 
to the surface of the picture. The ainnunt of oil used for grinding 
dllTerent pigments varies ven^ coiishlerahly. If the ground is 
slightly nbs^>rlient and llie pigment sillily ground and diluted by the 
artist with fH^lrcdeum, tlir oil in I hr pigment disj^olves in the petro- 
leuni and psses freely into the al^rlhuu ground, leaving the pig¬ 
ment when the p4?tmleunj has evajionited without auflicient oil to 
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Ijiiiil it Id tliu (-RiivoEL Till?, may Imppc-n wjtli one pigtiieiil^ lint owt 
with unotlier, if in the original grinding more oil Inis fieen neces^arj^ 
to get a gnotl eon.si±^eiicy. 

Eluving now detiU with the nic»re tin port ant diluting ineiliuni^, 
will ir^aiHiiler next the ^piestioiL of vartiisheii. A very large variety 
of gtuns ur resins are. now’ aval lab! e for varuish making, hut the^min- 
Ut nswl for artists* purposes is iint great. 

Varnishe?t may lie convenient!y grfnijjed infiip two divisions—the one 
railed s[>irit vaniislie^* nnd the other oL] vamisled:. The spirit var¬ 
nishes are pn-pan^J frmii the sf^fter and iiifpre stilidde gntiLs by dissolv¬ 
ing tliem in some inediiiin which will evapornle and leave n layer of 
pure resin Mnndt stieh as tiirix^nline^ alcoliolt or petF(deain. The 
varnish ai-tist^ aix^ luost familiar w ilh is prr|>ijiml by dissolving giim 
mastic in tiir|wTitiiie. Ey evafHiratii^g, a layer of ii»astie is left lie- 
hind. Shellae is iisnalh' ilissolvcil in nleuhol. and theie nix? also 
|aitm1eiini vjirnislies in use. 

Sueli spirit viinstshes are brlille, weak* nml easily di^dved or re- 
jtmvtsL They should therefore form no pad of the Innly of a |.netiire, 
l>iit niiiy lit; ustal lo varnish n rompided picture whi'tj tljoiTnighly hard* 
mostly as a protet'tive transpan^iU i>(inting, which can k^eiLsily removed 
withmrt injuring the painting Iv^iio^iiIl Mastic varnidi, for instame, 
cun lie removed hy lightly ndihing with the tips of the Hngers, ihc 
[Kiwder f>f the resin largely" assisting. They are apt to lilocini, in 
which case the hhxim can Ik* rerun vlhI Uy a damp cli>th* and sonie hold 
llniL they leml to crack the picture beneatli; I have found no proof 
of this, iiowever. 

\Vc next come to tlie oil varnishes, flit varnishes are or shonhl Ik* 
made of the harder gums wdiich will not eILssoIvc fiwly in tiiqiontinc 
or alcohol. To make an oil varnish the gum is fasiKl and the hot nil 
nddeii, and the whole licntcd until n drop phiei*d In <xail in a glass 
plate cools clear. Tt is then dilnted with tnr|HmLtJiis Tn [ireveiit Um\ 
slow drying a drying oil tnay Iw iif^d, or rlricrs added* and heated 
wdth the vnndslL hile Ihus the fundamenlal jjivu'css is simple^ in 
practice grnat technical skill is refpdmh (hit again, either iniiiigii- 
nese or lead driers can In; u-^ed, and I advise for artist.s" nsc niaiigniiese 
driel's, although the varnishes^ so prepaml do not jri my 0 .X|)ericnce 
dry so f|Mic:kl 3 % The mimlier cif gums avuilahlc^ (heir means of sup- 
[ily, names, and pto[)erlies form a large and cxinfn.siiig' subject, 
c^specinlly a$ no fixed mid clcfir nojiienelHatiire has lieen arrived at- 

For artists' purposi^s a hard gam slinnhJ lie ntilLsieiU Kiich ns Zanxi- 
liar or Siernt Ijcohe copalu or the hard kmirj gum from New Zkmland. 
Cttreftdiy seleelwl pieci;s, light in isjh>i% should then Ims ref idly 
fuseil and incor|xirated with pure liiiss?ed oih Aiidier is a veiy' hard 
gum of high meUing jioint. The main trouble in Using it jj^ tliO 


OtLa^ Kic,, XISKI3 JX TTTK P^l NllXti OF rlOTLilKS. iB3 

iISJfinilly of ii fnmi falling ttni liurk fm fusing. Tliiii 

tfiiii Ih- ipvcnxinuv but ill so frtr hs I Imvi? Iwph nb!e lo tost its properties 
it hiis no jiclviintngs? ovor tlie kauri resins nr c(^[hi1s^ I'hose* then, lire 
ilie piiiLcipiil lurtiiuins in evory<ky use fcir piiinting oil piotiii'os* I 
lutve exclutletl all h|x^cJuI faiiey inodiunis^ hh I do not know tlieir 
i;oin|>osilnjn. Thoy iiiuy lie quite liariuless^ btu I ohjoet to tJieni aw a 
iloctor objects lo a |iuleiiL luedidne. An iirtint, if be i.s wise, will 
only nso sncli Tuediiinis as lire nf known comijoisition and Love stood 
the nf time and oxiwrienre. 

Wv ^|ndl next, tlien* jU'Oceed In mnsiiler various pi'obtem.s which 
arise in I'oTitierdnti with tlu^s iiiediumSp and wliirl^ 1 may frankly 
riiiy iiTv far frutii lieiiig solved. 

In the ill's! pbire, thoii;, bow far dr# pigments act eberiiiciilly on each 
o!brr wben mixed in iinoil vebide? To taken lypk-al example^ Will 
[i niixlure of white lemL wbieli is^ si.i isijiii.sitivo to stilphiir rt)iii|>onnds^ 
tuni black when mixed with verndJlinn (siil]3liide nf iiieriMirvO or with 
caibiiiiim yelio>v (stilpbide of nidmimn) i It is sninetime.s s-tiitcd in 
llie lext-lMPoks that tbe?5e pigmimts must nnt la' mixed together, but all 
praetiral eX|MTieinT is against this view, imd when we examine a 
pigment gronnd in oil under the mirtosenpe and notice how the 
particles are each protected by a layer of oil h Is iliiliciilt to see heywr^ 
unless I be pigment is soluble 5n t he oil, any iic'lion can take place. 
Then" is one weibknowii rase when sneh arlioii ilof^ take place^ the 
tm ning brown of a jureeii imnle with rmorald gmni ami tmdmiiiin 
30II0W, Ian this, I take iU k due to eiiiendd gn.*en iLIi^ilving slightly 
ill the liiistHHl oil, 1 oiu^ made nii exfKTimeiit wliirh I think h of 
irilen^sE ill this ennia^'tiom I rnida'd nut some raihiiitiin yellow 
gr^iund in oil mi a glass plale, allowed it to dry, ninl then exalted H 
with a layer nf linse4*il oil, iillnwed this to dry and then onaUHl this 
witli eiiiendi:! girnm in oil. At the end of six mout Its the enmbiniition 
hnrl turned brown and a section niidec the iniorosi-oiic n^veaied tho 
fact lhal the top layer of ea<lmimn yellow Innl turned lihicrk. d'liis 
iiiiisl here Imsui due to the solution of the fxip]>er in the emendd gn-tm 
in tlie linsecH^l oil and the slow’ ditfusion of the cop|XT salt nioieeules 
tlirough die solid oil, 'ivlth fonuatimi of black copier siilphide. It 
is evident tlam that pigments soluble in linseed nil wull slowly ililTuse 
through the Folid oil ami nllark other pigments. Iiut if they are in- 
soluble no chiingp Feems to lake ]dll^l^ 

Tlie next <3Ut‘stion is, Tlow far d^ies the oil [irotefd pigmentj* from 
ex tern III inlliiencftH^air, moisLiire, and injurious gases? 1 read many 
years ago a ])apt‘r dealing with this subject at (lie Society of 
Ignited sulphate of eopfjer is a wdiite opaque fmwder wliieli is in- 

a J^iuriinl V0I, xxxix. iSau, |k 
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ti^risply !iygix)^Jinc, mid in iittmcLing furms ii IniiiEipat^tU 

gretii liydrut^L Jf., then, it h grouiul up wjtli various media, whicli 
lire iillfiWL-d to tin’ in dry air and then expoi^^d t^i moibt jiir^ the whitv 
opaque enaniid iivill ln^rorne gri'Huii mid transparent if nioii^nre pene- 
tnitcs* One iiraitJt ivns to show that while pure resiriH disi^olvcd in 
tiiqwniine fonntfd uioiipt-tight aurfuces, yib and oil vurnis^hes were all 
f|iiiekly i^rmeublo. 

The Slime h true of other gases. Sulphuretted liydrogen quickly 
blackens ’ndiile lead iii cdl through even an oil vundsli, hut if Llu! white 
is ja^ound in Oaiimiu batsmii and then varnished with Caiiuda balsam 
the white is protecti-sl. \"erdigria foriiis n {lennanent green in such 
a uiediutn. il does not* however^ stop^ though it checks the failing of 
tTimKon lakcT showing thal there is prohahly some dccoinposition of 
thia noUir in ^mlight apart froiii air and moisture. 

It is evident* theii^ that while a freer range cim W nllow'ed to the 
oil color than to the water o.dor palette it is safer to select pigments 
which are permanent in themselves^ and not to tn^t to their pn>- 
tection by the oil fn^ni I'hange, 

The next question to Iw considered is the dTirability of the oil and 
varnish surfaces themselves. Tliishns not rweived very much Investi¬ 
gation as far ns T mu iiwsiric I have Ikwu recently making ex |XTi incuts 
with a view to getting some eoinparalivQ lest for the combined tough¬ 
ness and hardness of ii varnish. The metliod is to place the vaniish 
paintetl out on n gkss phitCf ami dry, under a blunt shMd point, the 
pn!5>'^nn." of whieh on the variiisJi imti lie increastul by known ainounts 
w'ith a spiral sjiring. 

The varnish is then drawn under the paint* and the pressure is in- 
erea.sed until the vambh shows u elciir dettnile stmlch. lJn<ler this 
te^t the brittle spirit varnishes break dow ii at a pressura of lOD grains 
on n steel ]>oint of i mitliiuetfT radius?^ oil varnishes mudo from acjfl 
gums at from 300 to HQO grams, and oil varnishes: made from hard 
guiiis at from 000 to 1,200 graiiiSL Mureover, the character of the 
scratch k very diffcrpiit. Varnishes with an cxeesi of resin in them, 
find tlierefore niiide from soft* easily dissolved giiULS, give a splintery 
scniU?h^ whiki the tough oil vaniklios, made from hard gums, give 
a tear. t>ii cxjKJHUi’e to wi-ather during winter the variiiEFlies ara all 
soon riduceil to a brittle surface wliich scratch^ at 100 grams* In 
Kiitiimer* hnwever, they are improvefj by exjuisure, Tliis dearly In- 
<lirates that frost has probably much to do ’with this, und It is w orthy 
of furl her investigation* It is easj’ by this machine to pick out a 
gTHxl vjirnisth fur the artist to use as a nieitiun^ and if this is done* 
no dnuljt the life of the picture, if kepturider proj>er conditions, will 
be very much inercaired. 


Sfr^iriwniu RipofU 1 
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Thp iipst qiiOHtion to In* c^tLsukri'il is thp wtii^iionnl and capri- 
I'ioiis cnK'kinfT of piclur^iv Tlia explanation of this lias, I rotifer, 
Si) far completely bnllkHl me, Init there are certain Diatters of interest 
in connection yrith it trorth metitinning, 

The great rlifUrnlty 1 have fonmi in itivcinignting this matter is 
due to the fact that i have Iks'ii nniihle, nrxler any condition, to 
pmhire cracking. The Dist experiment I trie*! was more than 
twelve years ago, when 1 painted out two, three, and four coats, 
following eaeti other quickly a.s soon u.s the last rcnU was sufHcientiy 
dry on the surfm-e, of fhike white fi) ground stilT with oU, (2) 
diluted with mcno oil, (3) diluted with copal varnish and (4) diluted 
with ;>etioleum. 

The same set of e.xperiments were reiieated with lead sulphate 
and zinc oxide paint, ami with pure zinc oxide, thus making in all 
ilitTcrent panels lepreseniiiig tlic different condiuonn, Tliey arc 
all perfect and sliow no signs of tlisintegnUion to-tlay, T haire also 
tried painting on ortlinary prhiieil citnvas with yeiJow iKher, and 
(hen as statn as it was sufliciently dry', layniig over it strijjs of umber, 
a quick-fIrving pigiueni—result, no cracks, 

1 have aliit) tried the following ct>mhinations: Undeinuost oil 
paint + mastic or pure mastic, setamd coat oil paint, tliird coat oil 
paint + niustic, uiiilaw + mastic, then yellow ocher, then niiistic 
varnish, oil jiaiiii + olive oil, umber in oil on top, mastic on top, 
shellac varnish on top, and other similar comhinations. Ail were 
hurried, tio projjcr time for drying woa allowed, and after twelve 
montlm they were free frotn cracks. 

In no iuhltitire did any crack, with the estwption of the sliellac 
vnmmh, on thfl paint nu.xed with olive oil, I noticcil, however, one 
curious result, the yellow ocher on the top of mastic variikh ci'seked 
while still wet, owing to surface tension olfects, hut cbuiiged no more 
after it was dry. 

These rxjierlnie)Its, then, were uli negative in their results, nnd cer¬ 
tainly clitiiinute many of the cuusrcs to which cracking la supposed 
to bo due, 

1 hail the gnotl fortune to lie presented with two pictures which 
had cracked badly within a few mom Its of painting. In the first 
picture mastic hud boon used as a medium, and tiia cracking was 
confined to the parts o’herc thin llcpdd painting had U’en done and 
mastic probably freely used, as tlic surface here was hard and brittle. 
The canvas was of very' poor quality, hardly closer in mesh tlian 
coarse muslin. ,V section through a crack when placed under the 
microsco])e showed the crack to be merely through tin* iipijer jiaint- 
ing, anil lo bv a broad crack with .‘ftraight edges i«ri<cndicijJur to 

894^ itKw—_ao 
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the pnintiti^r surfiire. The |>nming hmi not cracked, bnt seciuistl to 
bt dnnvfi out inkier the c-nick. 

Till' secouil picture wns piiinted vm a rloselv woven cauiVHS which 
hue] Ijwn li^hlly ,^1X11(1 anil tliinly pHtnecI by the artist witli ;i iiiL'cture 
of jii^inenU iiml Imsetnl ciiL The ei-acking w’lrs confined to the white 
of lull'd dry piint in the ^k\\ A s^^'ctimi si^hnwed tliut 
cnirks aliwi foniOH:| hroinl cratfe ^vitli iwrjicridieuhir ed^e?^ wilhont 
injury to ihe niolercoatin^ of paint. The niifleiTonting of paint 
ilitl not, hiiwever, MH'iii to l*e properJy nttachetl lo the canvas, n Iiiycr 
of s[>oiigy, ilisinte^'ratt^I juuterial npparenlly having formed in sonic 
whVh This comlitiun of things prevailed all over the canvas and 
s^iiggested that, owing to some disintegration UHweeii the eaiivns 
and the lower of jsaint, the coats i>f paint had Ix'cn stretched, 

reuniting hi chicking of tha upjjcr coat when" it was not clastic 
ennoglt lit yield. In order to gi^t some tight on ihe |mssil>Ic f;auses 
of era eking. I ihleraiiiu^l to measure the actual movements taking 
place hi the canvft.s itsrclf under dilTcranl eonditionji. For this pur- 
IKvse t attarherl ii strip of sis^cfl canvas r>v one end to n ghi^ <'yliii- 
der and weighted the other end Sho as to keep it taut over the cylinder. 
X p latino 111 vcm was timily setvn to the canvaa acroiis and project¬ 
ing fan each side* and two little glo.^ ithIs attached t«i the glass aw 
indiifators. Tfcie length of the c?«invas from the nttach^^l end lo the 
|datinnui wire wan -2 ^mtiinctera. By iiieasoring the distance 
between the glass r^Kl and the platinum wire it was possibie to 
measure any expansions nr cont ractiems of the ennva.s itself. 

By ivieaniiriug at lasth ends and Inking n mean any twasting ty( 
the eanvas was eliminated* On measuring, the average dis- 
liim*e lietween the glass nui and the pktinniu >vira wjis 0,45 Jiiilli- 
ineterh tlie cyliinler was then inclosed for twenty hours i>ver stixuig 
sulphuric acid so ils to dry the ninvas thorongldy* The distance had 
novi iiicreii to O.ija mil Ji meter, showing a con t met ion nt the canvas 
on dndng. It. was now' kept for twenty lioiira in an atiiuj^phere sai- 
iiratet! w itii water vnjior. 

.\t the end of lliis time the raadhigs showed n distance of 0,28 
mi Hi mete Cj iJiowing a total expansion from dr^'^ to moLst air con¬ 
ditions of 0.2 1 luillimeter* On again replacing over ntrong sulphuric 
acid the instance incraased to 0.r>r millimeter, showing n change in 
lentil of inillimeter, or^ taking the Jiiean, of O.flS luillimeter, 

1 he ean\as was now painted tldckly with yidlow cx'her and put 
back iti the sulphuric acid iinij allowed to dry. After one day tlie 
distunte Ix'twccu the fxinLs was (^M millimetiT, iiinl after thirti^n 
days, when the paint was fairly <lry* it was IUhT millinietet, showing 
very slight changes in length iluring the drying of tlie paint. After 
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Iwenly Jayw iIk* <1istiiiK‘<‘ jxiintd ^vns 0Jt7 ]]iitUtuelt<i', On 

noiv Jill til rat I'll wiitt*r vapor, llu* lietwepo the 

points Ijceajiu' 0,3tl niillituetfr instead of O.tJS millimeter, sliowinp 
a distiimt and tlelinite <S)titmciinn on tlie uri^iiial canvois 

A 1*0111 of unilier nrn.-! now laid on the ooher and alknviid to dry 
ill sntiirnted air. In three flays the nmlx'r was (Irj*. and the distamv 
Ix’tvreeii fioints was 0.!i4 millimeter. On now patting liark in tlrv 
air a further sliglit euiUnielion pluei*. the ilijitatire lietweeii I he 
{Hiinta hero 111 ing 0.(Hi nd Hi meter. 

A roat of yellow iH'lier was tuiw put oii ami left over sulphuric 
aeid; at tlie end of seven days the reading wa.s tl,7^i millimeter, and 
at the end of a fuiinight 


TIibsc figures nrr a little diliicult to follow, hiit leaving out small 
diietuations they hriiigout the following facts vei^* clcarlv: 

In the first place, the total expansion, from dry to moist air, of 
the canvas tested, was 0.3i» 
iiiillinieter for 2 eentiiiieiers 
length, or for 1 ctmtimoier 
(tiiat is, 10 milliinriers) it was 
1-4 |H>r cent. In the second 
place, the (liyiiig of the thin 
layers of pnint prialuced a 
total enntractioii of the raiinis 
amounting lo alwiit 0,10 milli¬ 
meter. This contraction did 
not necis^'irily show itself 
while iJje pa ini was drying i 
under fixed atmosplierir eon- Cisr*., 

plierif conditions, jt assertnl itself. 



It is of i«tere.st to rtimpare the magnitude of these movements with 
thosi* nefiuired to produce a Imdly cracke<7 picture. 

n il*!*^ mentioned ulmvc varied in ■liameter from 

0.1. to 0.d millunetev. roughly averaging 0.2 iiiillimrter. and measure, 
ments in diffemu directions showed an overage of about twelve cracks 

«*entimetrr. or td)oui .lotiblo 

the toiHj f^xpansitm of tlit^ tested, 

t, '*^'■‘1' painted as above descriWd 

V.8S alternately put over sulphuric acid and over water .some two 
oi three timra, expanding ami contraeting freely, but without creck- 
mg the .Annllier possible souret' of misi'hief had to lu' invt^s- 

tigated, and that was the freezing of a damp canvas. Two pictures 
were taken, one n canvas which had lieen primetl twelve months Wore 
^ith sulphate of lead and zinc oxide, the other a rwrtion of canvas 
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de«icritx>«l, whicli hml twelve rnoiitlis lieforo (united 

with yellow oidier nod then, when only jiitft dry on the siirfA(X‘, L-OAted 
witJi timlier. After twenty-four liours m (AituratiHl nir the}' wen* 
kept souie four or five bouts in n freesdng niixtun>. Xo erncks 
developed, iind sections shoiived ult costs firmly Rilliering. 

then, the result of the experimenta has failed to reveal the 
canse of cracking in the pictiiros exnmined, considerable negative 
evidence has been acT-unuilnted which diouUl give us confitleni® in 
modem methods of painting. Cracking scorns to be dia? to an expiin- 
rion of the under layers (faiasibly due to the action of tuoiature and 
frost), which shows in erat-bs when the top coat la hard either from 
excess of pigment or from the presence of a medium like mastic. 

On the otlier Itand, a sound canvas, properly siaeil and primcM;l and 
painted with pure oil ami good oil vamislicrf, witli tlie exclusion of 
fugitive pigtui'nt^, seems to witliataud very severe treatment without 
appreciable injury. 

There ia also very little evident# to confirm the usual stHtemeuts 
about expanding surfaces when the paint is drying under norma! 
ctuidi Lions. 
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Jtj' C. J, 

SitftMiriJtti, f iidcti i^f’rpfce. 


The Tenr just closed wbk mui'keJ Uy sulMtnntial jti'Ogrc’ss in tlie 
w*ork of iiulioiiul recliiuiutiuii of siriil liimls, luijMirlntU stnidui'es 
Inive been voiupleted, seveml of tlo* engineering ivories ever 

citteni]tte<1 in this etMinlry utt* iiiuler rutislrmiioii, lUic) detailed jjIuiis 
have ljet*n jin'|Kired luul approved for oilier works of siiuilar niagnb 
tude. Thi' pi>eliiiuimry surveys ami exiiiuinalions, which involved 
much lime nml Itdmr, are jinietically concluded, (hit of nearly one 
hundred pn»jects esiimined all but tivenlyndglit have Imhmi eliiniimted 
for tin* jireijent, and dnriiig llu* next thri'c years the engineers will 
concentrate their enlin* attention ujKin the Unihitng of these great 
works. 

A list of the projwts iijMOi winch arttuil i'onstruction is now in 
progress is shown in the table heivivilli. 


ItretamtitUm hoic hi uf t^mutrurtion. 





Aalt 

44,a>g,tti0 

iK,^eua 

K *4111 rvuk 


California-Arimiim .. 

rai>onip«li^ .... 

IbO, UQD 

MfoillCikji^ Tilahn ,, „, 

9^ UUU 

^ T Am r%UL 

' ]-|ll?pD00 

iaatiD..._ .. 

1 i jut4^ jwl 

j^OOO 

t3iinfonClEf, Kflntttj„, 

if 4 

lictiOtJdi 

flpfflJU 

Slilk Rlit'rH MtjnUem . 

1 I^EKIlOUO 

1 UsmoLtiiJii 

M«JREmDiL ., „ ...... „ _ 

tQpW 

irun lE4r« BfjsufonH ... *. 

j 90^^ HJfl 

; m,m 

J AAIV i¥m ’ 

llivuot^ 

liUttll I'la.tfo, rfcbtMkji-Wywnilpjf 

TmcfccuKCnniciii, S^L'Tfttia. ,.,, . 

Efooda, ypTiir 


i^pUn 

Xrw Ifexltaii, .+ 

OTvpWS . 

K^nOQ 

Rio Kc^f MCifod. „„ 

HlD,tt9l3 

2l!> , 000 

ttm vt Yall«r7iEi»Qj>, WonlMw^Narlb tmtitlM . 

Snft^ ClQQ 

1 J/JTI>pKW 
^.UXI^U» 

iA,.00l} 

1 4iq.0Cio 

io,m 

Bafoei|‘Trentj(Mf, WlllUi'OD, XEi•ui^^ Nfinli liNh^ivUi , 

JCUfnftlJi, Orrunfi^HroniiH,,, . .. .. _ ' 

ITDtBiJll«. Orcjr^... ....p,.,. 

JfoUBt IVrajrJw, South .... 

1 jdd.ogo 

lavooo 

rnmwlLvrry Valtt^v t-tftli....,.,.,. ...i 

■3,IXHt,ttOO 

I.SMLODD 

100, (XU 

OJiJinJilfiihp ^ — 

Tfi>E«ip, . . 

mo^Doo 

IHiDOC] 

Htinhimida, Wjnihln*ntpfi.„__.. 

1,-IIXlpW 

VI. wo 

. 

3| (IfJQp DKl 

cn.ooQ 

«pE»a 


»,D(KI 

tolftL..... .. 

iti <&Ddl, Off} 

1 

IWpOOO 

UlUfl^DOO 


400 
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The ftclmiation /«»«/.—I’be receipts from the of public bintla 
lip to ujiil iiidiiilmg tbe fixuil year cmliKi June DO, IfHX), are shown 
in the following table: 


TtifriMspr. 

{nnvninat 
10 fund due 
kK iiiiffli 
T»f f^lnir 

Toini reel*- 
putiiori rnoM 1 
liO .Inuu 9il> 

im. 

fiUlPBr TefTllOIl'a 

. . 1 

inttreiuitiii 
ID fund iJi4^ 
llVf ElAml 
Tear psidlnjf 

aiiHlUin fnk)4 
|j;t JttEie SO. 

tm. 

Aftenm 

CSilLbiralft 

Oilvn^a 

Irl^hii*....-- 

ktiinwi 

^m.m 

2!»,3aflL0] 

aimt^h 

n^Va Go 
44.^. JC 
T4.m2i 

1 

1,11411, 1 

:a&,dia,ii> 1 

1 « I 

7tA,m8| 

1 1M,T71LI* 

rj3,a»,?7 

BfOffth Ihulent*.. 

nhialiam^ 

BofiihliAkmA-.p.....: 

, rf»j» 

W^inium-...... 

Wi'dnitiir 

: 4»i.P»a.-Eft 

1 ni,siQ.ai 

1 

ia,E?9.aM.w 

\- 2 ri 0 .itu.U 
k9nEE,^XiSH 
iTs.erLil 
If Ml . 301. ^ 

1 

Emi^-... . 

Jiew 

---F-- 

1 

’1 T£MS.. 

^iDd.mJipo 
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Tlie ea-timate^l iiirretiient to the fund for die yeai>i IIHJT and 
is iiialdiig u tiital of $4 l,58{l.iiS4*15^ which will he 

uvailul^lr for irripiiion work during UiOi^e warsL 

Tlu' ulluLiueiit-^ now made in the various Slates and Territories iM-e 
m fill lows: 


ArtAiiiia: Ssuilt III vet -— -- 

fAlirtimla-Arlswuiti j Vuqiii . = ------- 

CrtUOmiln; OrkiMt - ---— 

i'filoratlo: Uncetniidili^' — - —^—- 


nil 

% 00^>, ^*1X1 
iirxi, 
im. mxi 


[ila1)L> : 

MlblitukJi . ----- 

l-flyvIU^BolKlv _...-, 

Knaiftait; (Tanlen t’lty -——- - 

Muatmia ; 


ySAry _ __—---—. I. w 

tluutley ------ --—--- OiNt ixm 

8un River ..—--- rriiOtOClO 

Uiwer Yelhiw^toBe --- I. S0Oi nnt 


,S'i>lkruMk£a- SVyimil ni; : rHi I ‘Jutte ---- - - -— 

Kuvadu I TnieScet^C ’jitJHni —-- -.«.. 


X ni\otx» 


4;»o*oots 

a,3.SOjXiO 
xim. IMP 


>;ew 

Homk. ________ mniin 


l3cir]jilma - -. - = =.—-- iS^.iM> 

Ijjatfbartf Hlvenitcai _ ’JsOO, (Xm 




Xnri ki l>akotA: 

[jtiwer YeUownioai? -—. IMJ^OOO 

Buford-TriajUni _^ 300, IXXI 

Winiiil.ai _ ______ MK im 

NmbIud ._____300. W.iO 


4 !) 0 i>.<U> 
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Salt Ftiviui f^awecT, Awzoha. 













RtfHin, I frK. - Plir.chiAfd. 


Plate Jl, 



L^TENts FOunOj^tjou of Roosevelt Dam. 

KwiEVtlilkiU ttiiVt-fl illLifU ^kH.p|i H|q Hi’ru l^f RTI rtllVik 
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OrnsnUi 


^ tifpo, fm 


UmiixHtrt _ 



^Mitli Diakuta ^ Foureliiv 

lituti: Srrjswlrtsfry Vulk'y--- 


riOn,o««> 
U^ni.ooo 
i, uh)jHiri 

mono 


Okanoginn - ^—- 

TK^tuii -- 

SiiuiiynkliL' ^ -- 

Wiipiiki - 


. % OCKI 




TtituK 


_ 4u.:t34. m 


AlliyjLiXA 


Salt Ritvr project-:—III ili<* owlt'r of magmitiide and ptomimmce 
of its pfipiiictfr.'ng fnotiii'es tin? «?ult River project ranks fii'St, Actual 
construction has Ixvii going on since ApriU l*)04, anil on tiepteinbi'r 
tiO, ItlOtt, tlie lirsl stone wtis taiil in tlie givat Riwscvolt Jam. 

This slmctiire when cotiijilctcil will lx nnu of the lughL'sl lIuills in 
the world. It will lie of tmcniu'seiJ ruhhlif masonry (somlstum; ninl 
i?eincntl, with arch npstreiinu It will lx* SIM) foet long on top, 2^ 
feel at river l*eil, ami 381) feet aUivc the lowest fomidiitiniis. It will 
lx rmisheil In lOUS and will ci-eafe one of the hugest artificial la.kKi 
hi the world. The lake will i-^>ntsiin I.lOO.tKX) acrc-feet, or Hiillicient 
water lu cover that inuiiy litres 1 foot dii‘|i. lls eapucity is fourteen 
times gretner than the Cmtoii resi'i voir. ami it will sloix mure water 
than ilie Assuan dam in Egypt. The loi'alion of the tluin site is 
G2 miles alKjve Rhoenix. nl a point juint Iwlow tJie junction of 8ult 
River and its tributary, Tonto Creek. 

Owing to the inaccessible Iwation of the site the preliminary work 
was anUions and cxiiensive. It was necessaty to couslriict ii highway 
for moiv tlian 40 miles through an exceedingly broken and mg^d 
country. A large iMirt of Ihe dislaiux* is in canyons, and for miles 
the ixiud is literally hewn mat of tlie solid rock. In many plains it 
hugs precipices I,OHO feet high. The iiiunicipaHties of IMioenix, 
Mesa, and Tempe. in onler to ixcornc supply points for the anuy of 
laborers which wonld lx employed nuitiiiuoiisly on the w’ork during 
the t'Y instruct ion period of four years. contribiiteU to defray 

El part of the cost of the rrmil work, -Vll of this work was done by 
the Govcminem and not by contract, and a rnther interesting feature 
was tlic eiiiployinent of u Iiirgi? timnlwr of Ajuiehe, I’iina. Piipago, 
and JlaricoiMi Indians an dny laborers. Hie exfxriment was emi¬ 
nently -siuxi'iiMfid, as the Indians pnwed industrious and fftillifiil, 
ai J were cspcciiilly uaeful ivilh pick and shovel. 
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In the L'on?lruolion nf the ihmt arc re- 

qiiinjil. The rtisl nf ci'ineiit at Llic ilaifcii site by any priviite 

iij^iiev wiMilit liEtvii Ikh'H siliun,st pniUibilive. Owing to ti fort mint e 
Eli?^-oveiy I It nr tlic duiu -nite i>f llic iiiaterisiilrs rtH|ijiretl for its niuiUD 
fiictnn?, it vviiH ilii:i{lei1 to n mill ami furtiisli ct^uiont to llie 

euiitnu’tor. Tins nitll liegan fJian nMnn in ApriU inb'i, and h tnrtiiiig 
out tviiienl at i\ cctst which will save the farini^rs over 

$l/XHhrMKt on llie first ln<l siilnuitu^l liy the niantifnctui'urs. 

A ptjwc^r filial 17 miles lung lirta lieen (tHislnietotl to the lop 
ipf the hill ul the ihim siti\ wliere the w'ater clmj^s tlirmigh u tivnnel 
sheer 2ii0 fiH't a|itsn great turbines, I Sent eU^-trieity is generated 
for all puri>rwt^* ft furnishes the <'tmtraetor Ins i>uwert it runs ibo 
cemi'nt luill, the rurk eiiisher, ami I he puiiifj,s; it lights the eam]K the 
eity of Itoi>si^vt4l, and iliumimites the caiiyiin thruuglniut the night. 
During tlie cEirly pmgresH uf ihe work liie (lovernnient uiH^nited 
two sowmills in ihe forest n^seives neurhy. and rnt nniiiy fniUionH 
of feet of IninlaM' fur use in tinilieriiig tunnels, fur cfuncK^le forms, 
fur buildings, rejjuit'ST brii:lgi.^ 2 ?, etc* 

In the lower end td the res{.?rvoir^ on a flat jitsi alxive the river, is 
loeateil the thrn ing liille city of Ktapscvelt, a eity of 2dW piHjplcs 
with Wflienvorks, electric lights sehuuls, stores, etc* the dam 

is c^uiipleted I lie site of tills town will sobmerged :fOO hail. 

Work on the dam ban Iwim gnaitly del a yeti by reason of several 
unpna'eih'tsieil HuikIh, which have swept iiAvay the fnbe vvorks and 
cnrrital stwiiy iwine of the madiineni* of the cimtractor* The Suit 
River prujert will rust St«jifK),lKK), will irrigate alKiiiL i^OO-lKKl anr^ 
of laiuh and will he ruinpleted in ISKXK 

XEVAOA* 

Trurire-f^rftmi litojrri. —t>u June 17, 1005, the tinrd anniversary 
of the DHrlannitiun art* cHauirml the fununl cppening uf the first euui- 
pleied work of ilie ]ha!kniation S^u'vicis In the pn’Staiee iif a dis- 
iiiigntdied lunly uf Cungre^inen, governors Icgislattfr^, t^ngimaTs, 
and uiher:ri the gates in thi^ Tniekw dam were sliiil duw n, the lu'^id- 
gates of the grt'al canal wen^ o|hhmh 1, liiid the waters of the TruekiT 
Kiwr for die first time were lui'ih il into the CarMiii River iv^^rvuir, 
fn>iii wlnaice hmg lint's of mnuk and ditches hail I wen coiistmetefl to 
curry it uuf i 4 |hiu llie desert* 

The hHrkilitin ef this wurk h. in llie Iwai of ancient Luke I^hoiitaii. 
and eiiibrsicesj w hat was lung kimvvn a& Kortyiuile I>c,sen, uim of tlie 
iiiost iJe^dnic aial arid s^>ols uo ihis emitinent. 

Tlie grt'at dams on the Truckee ainl fai^Jii rivers, the ft^mier 
iKt fetii in height, are ix^autiful and linishinl imKhicts of niialeni 
engiiiwa'ing. Tlie lung lines of eaiialrN many of them large eiiungh tu 
carry rivorh, in placts are lined with ceiiienly and obstacles in the 
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TflUCKEE'C^ftSON PftCUECT, NEVaOa, 
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CorfanL3$[ONAL PaATV fcNVEfiTiCSATiNn THE HeADWQRKS OF THE TrMCKEE CaNAL, NEVADA, JUBT laEFOftE TmE 

CHHiaTLMIltG QF TmE NeW MEADWOflKi, TttgCMEE'CAR30W P'flOJEOT, JUHE 17, 1 Q05. 
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roiilt*, tiudi hilh. tuimiilid jiJmI the timn^^Is am wment Ymed. 
AJmiidy ilu^ first unit of rliLs projWt is pmcty oompbiwJ. iht* 
works iJiviFitliiig: for the irriyaiion of sipprnsininthly ‘200,000 ncrt^ 
of liijsij, T5 iH'r milt of which Iwloiigw to the tTOVeromeiit. 

Tlie olevatioTi l» iiVMiist 4 JXM> feet al>ovp sea level. The [prin¬ 

cipal UiW'ii is^ h'allon, wliidi lies Almo>t in the c^'iitcrtif tlie Tract to Ix^ 
irrlf£rtte<l. Thiis ihriviiig liLtk cily wliidi tn-clay has ii popublion 
of 1 /XK) iiiul is [lie terminus uf a hniiH^h of a lint! 

of milmuiK ihmc yeiirs [KK^isiaKl a ixiiJiiliilinii nf IG |jiHiplc* 
Its very 111 pi J itmwtli is shic rntimly tt^ (he work of the Croverfimi.''!it- 

I’ln! ^iil i-i siJapterl tu (hf emitivstliim of a wide variclv i»f emps, 
and is of ineAhanstible fcrlility. Tlie viilh*y is tilling up witli a 
desimble ela-^s ivf sctllers, iind 5i)0 choice iiiO-acm fsirnis am rrady liiitl 
wailing for jii'aclictil farmer^^ 

mijOfRAm, 

Vneemp^ftfftL' pr^/^ri .—'Phe l^nconiiialigri' Valley pitsjei::t 

in C'olomtlo in many re-S])i>cts has pmi^uiEisl mure diflknJt problems 
than any isilier work iiiulertiikrit by (he Service. The eiigjnwrs fn>in 
the very first step hare encoisuti^ml trunlile. 

Tlie loptigraphji^ of the country is probably the roughest in lha 
United StiiteH. llere was u i^iiiLyon through which no man had ever 
passed. Il was iiecesHary^ to explore it in order tu locate a site for a 
lunticL An enginmr and iiii assistiint tnado the utteiii|jL, and after 
incredible hartlships succee<led. The Kipographers who follower I tfj 
complete the surveys GXjK-rieiiced nuheard-of iriats* liut llivyt 
at'coniplLshed their task. Then a mcid iritu this frightful gorge was 
cotisinictccl—a rcniurkablo road, with grades out of the canyon 2-1 
[ler ceul in places^ lleiiw macliinery was brought in nnd a poiver 
plant installed- Hiver Portal lai'aine a villngt" with a store, a sdiofil^ 
a public rcailing r^iom, machine sLojjs, c^jttage^, Eind a hospilid. 
Three crews of iiiein each working eight hours a day^ we re to wnrk 
in the boLtum of the cainynn driving a tnnnel under a nnaintuin 2,WO 
feel high. 

Tills tunnel is to furnish au uudergrrumti waterway* with cross 
section of lOi by 1U and nearly 0 njilesi lung* to (nury the waters 
of ffUnnisoji Kiver into llie UnE:i>mpaljgre \'^Ldley. SitiiuUaneunsly 
other crews bi^gun the same work on the oilier side of tlie iiiountain, 
and (light and da^' the drills were kept lK>riiig into the na-ik ntid shale, 
(^acU crew vying with thi^ other tu Hi-Uieve a reiiinL For a time work 
was eurricHl ufi from four headings* The tunnet has l)eeii driven 
18,000 feet, or 3| nviUw^ tu date. A world's mcorrl has ta^eii inadLS 
823 fc^'t having l>een driven in one montli. The recunls on tlic 
Sinipton Tunnel in the Alps do not isjEial this. One gang of Jabocei^ 
drove T^uOO feet in one year* 
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eave-liis^ find snubterrutieaii springs Imvc uM iiiier[>ostd ilifii- 
CLihif^ m|uiri*ig tht* titiinLt-t hi tlu* prcj^iiKMiLloii of the work. At 
fiTijiipnt iiitet’Viils heinry llnti's of wsUt Imv^e been eiicouiiteTOj. As 
tbi’ (iiiiiud JH pi^jgrvs^ing in (!h‘ dmviilu)l ilirvctioii ilie iviiler umih to 
tlnw to Ihe wherti it tlie tvorkhig I'his hiirf 

tLHiuiit.'d the in^itiilliitiaii of roiiiplete pumping fsiHtitic^ funsl-sting of 
two eentrifngiil pnnip.s* one L tipi ex pnmp^ twi* duplex pi|jn[j«, tiiul 
jiboiit 1 mile of 0-iiidi wuter txilinnn. At tlio present time the puji)[)(S 
iiTO iliscLuirgiiig iilmnt ‘2rif>.<KH) gallons j^er ^l-hoiii- day. The innxl- 
nuitii ainonni of witter jtuniped nl tiny time Wfis iiT ilie I'nte of ToO.OOO 
gaUoiis p4.T 24 hours. 

Tilt- shale ihn.ii[g]i whieh tlic tuimel hu& T>et-it driven is very rich lit 
At one point iiUnat 2 iitile,s from the Ton id and sonic 

ptSO find under the riililts surface there w as enrnunteri'il a stories nf 
sltell lx*t!s- The ,sliidlii are ns white ns sciisJiore shell depot^its, aiul 
have InTti biiided ill siiix^eHyive layers of shale. The IxNils vary in 
tliickije,*^ from I lo Itt inches, and exteiid horizontiilly for it rlistajsL'e 
of 50<^ fwti 

Of the iT.tiOO fiH-H nf tunneh more or Icsi^s^ driven under the ilim-- 
tioii of I he IJi-^'liiuiiiticiii f^ervice. aliout feel wen» in heavy 

groniul. ('<jiisibtJiig of adol.w> niud| gnivel^ and suiid; KOO fi^et were 
ill shale ovc'iiaid with heavy iinileriiil; IJSOi} fis‘t were in blue shale, 
nod 4vl0t) feet weiv in sciine torni ivi igiUMitis rock or mi^liiiiiurphic 
granite. 

^Vliite tile tunnel excavation was going on,, many mile^ of ainiiL 
were dug,, some of which ore in exceeilingly unfavoruhle c'tmntry* 

The I-Tieoiiipsthgre Viilley has a general :‘levation of o/KX) feet^ 
but owing lo the lofty nuigesi of mountains which surround it, the 
climate mild and eipiahle. The soil of the valley is of unusual fer¬ 
tility. and this set^tioii Is noted for its Hiie fruitSL 

AIkiilI 20 per t^uit of the irrigable land is snhject to Jiome,stend 
entry under the provisions of tiie reclamation act. The farm nnh on 
public hind for lirsl'class fruit hirtd will probably tie 40 ncres, wiiile 
oil other puhlir hiiuk aiiitolilc for grow ing grain.H^ stignr liects\ aiul 
alfalfiu ^^U-nc^e inuds will lie Tiled njiun. About TjJD,tt(KJ' acres au-e 
suitable for raiding fii'st-clfiss apples and jMtJicUes. Some fruit 
oi>;rhjirds 12 years oh I have piwhtceil from $ff)0 lo $ri00 per licfc 
net in this valley. The Ipottfim lamdst comprising fivao 80,000 to 
OOiW) aci'es, are adapted to the growing of alfalfa and sugar 
lieeLs, During tlie h4,st r^fnasou many farmei>^ made from lu ifSO 
jier lien' net from the latter civip. At the proper time tilings 
upon the^ lauds should 1»e made through the local land oflice at 
Montriisis (\do, Xo waiter for irrigation con be deliv;?red prior to 
the crop §a>a,s<in of 11109, 
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IIIAIID. 

Minufoka pri>}f,ct,—ThQ Miriiilokd iiTipution project is locutoil In 
Linciilii im.l CiLssiii c^ituiliiw, Idnlio, iitiJ eijjbra(?cs mi iiit'a oF iiliont 
1,'jrt.OOtl iicric'S of sii^fltrusli Idii'l on both sUlos of .''imke Km'r. 
Tlie fin'll to In' lienclitf'il was till Oovemuiont lunil, mid vvas divided 
ill film I uiiiU cff 40 .iiicl 80 iicrw. Piiicliciilly nil of tlie Iniul has 
been Hied upon 1iy hoim fifle tslllers. I'lu- itvemge eb'Valion is 
ulK>ut 4^00 fwt ulx^vo sea level. 'I'bn iirigiiblu Irnid if u vast iiu- 
broken idoin possessini- soil of gKjiit fertility, a dfifp siuidy loiiiu 
fnic- fi'otn iilktili. mid eovcred wSlli ii benvy of sapjbrusli. 

Tiie eouiitfv U bickiiiff in nalieiU to[Ki(,'riijjhic featinvs. kiiobs^ anil 
ridges ocelli- ken? nml iken-, and near ibe river itiere is n Udt of low 
simd .limes whii'b tiuwlie« higUer ilnm 10 feet above tbe level 
of the HiirroiJTiding eonntry. The Ifinil slojit's generally soiit iivcst- 

wai-il nitlier llian toward the river. 

The f/iim,—The locution of this dam is atuMit b miles 

sontliwijsl of Minidoka, at a point where the channel of the river has 
Inen crosfiHl bv nHMjri'ing lavtv Hows of the earlier geologieul ages. A 
ridge of kva pmhaldy esti-nded at one limv entirely across the river 
ehnniiel rtt this point, and the stream has grathiiilly «ut its way 
through it. produdiig a immiiaralively narrow «|rt‘niiig mid a serie.s 
of vapids. AlKive the diiiii site the valley widens out somewhat, 
fu-uiitig It small storage reservoir t Ih'Iow it the valley eoa-ststs of 
broad und cste.iisive flats snltublo for iiTigation. 

The piir[XMes uf the dam are mainly conti-ol, diversion, and (jower 
di-vidupnient. To provide for these purposes and to rare for the 
iiimii-Tise flitod.s to which the river is at times subjected, the dam and 
ni)piirt(‘iiaina>s .'oiisist <>f the following parts: The lieadworbs of the 
iiurth^si.le canal; tlie i^nnecting eoiien te wall extending from this 
Htructure to the sluiceway s the sluitxwvuy. iiieluding die eontro ling 
works ami nowei-onnal [.enslta-ks; the main earth uiul nwIc-flU dam ; 
Ihu spillway; ibc heiidworks of the soutli-ai.le canal, and an earth 
cnil.iiiikiuent curried to high ground on the left of tin- river. 

The hendworks of the iigrth-sido ninnl and tlie lytnlrolling works, 
including the i-onnecling wall liKUted on the riglit l*ank of the river, 
form II coiitiniimiH concrete stroeliire nliout :!5l> feet long, ami coiUaiii 
nlxmt b.^tH) ciihic vank of eoncrvie and aiwut ri.'j,tKK> potinosi of 
reinfoicine steel. The l.ea.lworks of the conal rontiiin nine gates, 
each a fee" w ide by 7 f.'c't high, ami the cTaitrolling works contain 
live tkfKii gates, each 8 fwt wide by lii feet liigb. The controlling 
workis are founded throughout on solid rock. 

I'lie main dam is of the gravlly type, and is .-omp^d of roek- 
lill. earth, iiinl gravel, with a concme niuiionry twn-. rbe height of 
the dam above bc^ i^k is about bO fret, and above the original bi^ of 
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i\w stitiaiii jibdut ftO feet, iinil leiifrth ik Eiboiii 62^ Tlie con- 

cfele cure wull w buMf. upcm u kuIuI i wk foiiudatiou niruii^hout llie 
entire Icii^h i>f tlie diiiik nnil ut eiidi eiul rcuiclies to wilUiii utxnit 11 
uf the top of llie eiiitli uinl ixwli pjii1 <>f itie duriij wliik iUrrm^h 
the cent ml pnitinu its top is 14 feet Ixdow the ci'est of the diiin. i)n 
(op ilie d El III 15 21} fet4 >ride, and the Imttoni widtli jiveingew idjoiU .1W 
fet4. Tlie dowiifitretim p»rt uf ihe ilani is built of hiose rcK'ks uf 
liirp* riize, the luinjuiiim weight Iwing UfKH) jKiiinils* the irentml pairt 
uf gmvel iiinl Hiniiil rueks, Jncreaning in size luwiird the hup* nn^k-s 
un the lijwer side, mid the iipritiviim |>iirL of eiirlh iind giiivel with 
n|imp i!uveriiig on the iipjiei' |>4>rlioii. I he volume of this |jorti<iii 
i\t the struct 111 ^ is lL)l,(itKl unbic yiirdi^. 

At ihe .Hoiilli end of the esirth mid rock diini Is n ronerete sipUlwny 
huik mKHi solid riK^k fur nearly iiulf ii mile in Length. 'Ihis spillway 
foliowir along a bit>lien imduhitiiig ridge of lavs ihiU Inr^ lit'en previ¬ 
ously iTientionvil ui> extending aertjss the rivei at the ilmn site. The 
spillway w tlieiiefore very suiiious in its coiirsi'. follnwiiig as it does 
Ihe higiu^T^t portion of this ridge, and is of varying hdglrit. tlie niiixb 
minu Ixung L4 feet. In (wo or thm* short s|met?s it is tlisciintinnoiis* 
SIS the ^jui fiiee of llie ridge rises alMoe the nisiximum elevaliivn of the 
water in the j'estu voir. The eievatioii of the eri'^t of tliis .spillway is 
iO fwt Udnw the top of l!ie (iam. 4^? fvet alMive ihe lM>Unin of the 
sluiceway^i 7 fwL adiove thf' gate sills t>f the tiorlJi side laiiiiiL b fettl 
above rills of the gate of tiie soiitli side caiiuL I’hLi slnicUirv con¬ 
tains over iJAJTJ viihk yards of eonm^e. 

M the south end of the concrt-ie spiJIway or weir are located the 
hniJworks of tlie soiitli side ciLuaK Iniilt of reenforce<l cHTHieifte and 
having 12 cast-inm gates, each 5 feel wide hy b feet, Tlierc wci^ 
used ill thin structimvidanil 27rf) eubie yurds id coiici'ete. biiun this 
fioint an earlli eiiibnnkmeiiE al>oul feet in lengtb ami nveraging 
10 feet in height cotnpletes the necessary inclosnrt* of the reservoir 
alio VO the dann 

The channel of Snake Jtiver was closed hy the rock iill in .VpriL 
tlKJfi, and tlie entire flow was tliscEiiirged ihrtmgh the regulating 
gate^. Tlie IIimxI flnw of this stream was siiniewlnit iitKive nornnd^ 
the maxim II in diselmrgL^ ul this [Munt. iliikju riling to second- 

fwU, iK'ciirriiig June IfKlH, 

The natunil conditions are usually favoralile for the developnieJit 
of |M>wer, A very gen id sile for a [Hiwer liuiise exists on tlie iic>rth 
side Ilf the river iiimiislialely lielow the daiiu Tlie foiinchilion 
wilt ^>c liksted out of solid rock iiiid the waler will U* delivereil Ici 
Lhe wheels by nieans <>f Tsteel con<lnits and a supply cttiiiil iilxuit J"/) 
feet In length. Up to July lo the ijatural doiv of tile wti'eani will Vw 
alHiat cubic feet ikh- wicond. With storage at the 1 read waters 
Lhis llnw can be iiiaiiUiiined tlirougliout the year and till of it utilized 
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fur jjuwen It L> tliRt [lie power wIiLdi ltiii Ijc dt5veIo|ied 

fiYUii nil F^m'txs iiiiilor tliis system will rnn^ frcmi ti> pkUOffl) 

hoi-seixjwer. 

The riiniii Hejuth-side canal has n toml lengtli of miles and a 
e^ipsuity of IW st‘cond fet. It is ik.sij| 2 :iieJ with a view to enlarf^injyf 
it at some future tiJiie to n enpueity of StWJ second-feet. It is ^ 
wide oil the iHittom. with side slo|Wrf of 2 to 1. In fills whieli occur at 
II few |dfliTs: it is 4n fet wide ciu the 1)01 tom, tin? hanks iHdug of I he 
full fUiiieiisions Te«|iiiitHl by the enlar^^^J canaL In sJiallow ciitLiiigK 
li Ljeiin is left on the inside so as to admit of ejihirging it to n full 
tk)ttom witJth of 4ip feet iit a minimum expetu^en This cimal w'ill 
liave SI capacity of 1 second-foot for each 80 acres of land and will 
irri^itc Jihoiit 8.000 acres by ^tviiy. 

The main iiordi side wmal is M fi^et wide ou the Ijottom, has side 
slcjjscs varyinij from ^ to 1 in 1 to L, and \vill cany water Lu a 
depth uf 10 feet for ihe first n.OOTl fet!!. It is mostly in solid iv^'k. 
Xcar the end of the nn^k ent (he i.^uuil will drop 12 fei^t. from which 
pciint for n distaiKi! of f* miles it will U*- tiiostly in earth, with a 
Ijottoin wddth uf -Ifi fet^T. inside slo[>es A to 1, t>unside slopes 2 to I, 
to carry 7.5 feet of water. Tho banks w ill Itt* 10 fcet high and 8 feet 
wide on top. 

All of the jjrbicipaS structures in the imiiu canal and Immches 
mnsist of i^:)iicrctc masuniy^ The inshle slopes of all canals in earth 
on the north .^idc are ft to L the outside sluiit^s heing 2 to 1. the 
wddlli of the iiaiiks cm nil the priiicipid canals ladiig not less than 8 
ft>ct and sinaller latei-als fi AH the liauks wdll lie carried 2 feet 

olxjvc the water surface in the canal. In runslnicting these caTials 
no runways are allow-ed on the inside slojjcsx the materml excavated 
lietwceii the Isanks Indug hauled up the slopt\ the tramping of the 
teams being evenly tlistribiited over all parts of the bank. 

Pfitfm f^r As the miniuium flow of tho Snake River is 

appropriatcil fi>r other caiuil systeiu.s^ an elrtborate storage system 
hiLS Ijeen designed to fumidi the supply required for the Minimi oka 
project. For a number of yeanj the Rwhiiiuition Service has betm 
iiiakhi^ siirvevs of the i=y?veml lakes oii the headwaters of Snake 
llivev witli a view' of titilis^iug them for storage purpases* The first 
of these to Iw utilised is Jacksonfj Lake, on the i^nith fork of Snake 
River* in Wyouiiiig. Work has lareo begun on a temporary dam lu 
the outlet of the luko to raise the surfiice of the water 10 or lo 
feet, lids dfitii will b- ooiLStructiHl of lug cribs filled wdth gnivch 
The rc-sf^rvoir thus formed will have a capacity uf frutu 250,000 to 
350,000 itrre-fc<4. A: Fiome Inter time a [K^rmaiieiit structure having 
II height of 40 feet will lie construett*^! at Uiis iwint to rai^ the hikers 
surface AO feet, proriding a reservoir haring a capneity of from 
800,000 to 1,000,000 acre-feet. Tliis work is l>eing done by force 
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fti^t'aiint. Lliarsicter, llie of tlie mid ih^ 

rs'motejipK'i of the siti^ from railivmd points did nut tend lo inaka it 
iiivitifi^ lo laintractor:^ 

A mnarkiihk Jfny^ 1904, tlie Minitloka iraet 

was lyraciit-ally uiiiuhalntodH The ’nriiO^r a€ims this desert 

and oampeJ for Uie nij^ht on tla.! 1:^1 iiks lA Snake lliver a* li [loiiit 
T^iiicli was I hen sol^ted as die sile for the fiitiflt.' inelropoliH of the 
viilloYp With tJjo suIlervising eiigiiieiT he tlrew 11 rongii plan of the 
towiu wliidi was sijliSefjUetiLly Ei|iprijved hy the ! departinetit. That 
night, ssive for our eaiDi? lires* there was nu other eviden*^* of human 
hahitntion within 3D miles of only a %'iist expanse of sage hrusli^ 
extending lo the horizon. To-day yon reach tliis i>oini on n raiT 
rortd, and pass through three towns to get there* These towns ctm- 
taiii more than lilU business t'stablishiiuuits* inehiding 3 iiewapiipei's 
and 3 lainks. 4'hey ale well su|yplieH!l willi sc^iuols atiil ciiiirehcs. 
Every SU acres of that Jeseil now has a family living it, and 

wlten^ only a little over twn yeaiYE ago the dcsi^rt ludd fnIJ sway, 
nearly 4*<X>0 pi'oplo are settled lo-da}'* The sak^ of lots in thtiso 
nrw' towns netted Unrlr ^am more ihmi and tlic lots im? 

not all sold yet. 

W Vo^i l S rJlRASK 

Xorth Ptnite^ pi'f*jert . — The Xnrth Tint to project comprises all of 
the work on the .N'orth Tlntte Kiverjextending from tht=^town of North 
Platte on the cast, near the one hunilred and Ht>l meridiafii. to tlie 
point where tlie North Plnde River enrers tiie J^'tate of Wyoming 
from Coli>r(ido. at alMiut the one hundred and sc vent li meridian, a 
- di.stance which* TneuHiircd by the river* is aU>iU r/K) miles. The 
projec't lies ICKl miles north of Cheyenne. Tt may be reached fruin 
the north by the Chicago and Northwestern and the Burlington mil- 
roftcls; from the south by the ITnion Pacific and Colorado and South¬ 
ern railroads from Cheyenne; and from l>eiivcr and the mnl by the 
Burlington Railroad* The prajcct extends from a point on the east 
which is p'lienilly acccjjted as the eastern boundary of the arid 
region, namely^ the one hundredth meridian, to wilhiii a short dis¬ 
tance of the Continental Divide* 

Tn the easterly pc>rt!oti the rainfall is at timei^ siilhevent to grow 
crops^ while in the w^CHlerly portion arid coiiditJotis are found. 
According to the last census, within the drainage baHin of the Platte 
River is found the largest aimi of land irrigable b}- one stream in the 
TTnited States, aiuj the value of improved iigrkulLurid land is proba¬ 
bly aa high as uny other section, vvith the possible exci?ption of ihe 
frait Vadtsof California. 

The elevation varies from 2jm feet to considerably over G/JOO feet, 
the layrtion lying wUliin the Ijuundaries of the State of Nebraska 
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Iwin^ all 4^^M} fet-t, KOOO f#L'i low!*!" than iK^nver, while thut 

lyings in U fK>in 4,tK)0 to 0,000 fptr. nr the ^atesr ole vat bn 

reaolieiK maJ iiIhhii the .sumo os Choyonnc, 

The pnjjetit niiiy I>fi divided into a miinljcr of tJtibprojeols. ns 
follows; 

First* The Fiithfiiuler ress^rvuir, under conFftmet inn sini'e Juniinry. 
lOOn. wliirh will prfdjiihly l*c c.‘^nii[>leted in lOOS, will stnri* all lliOHur- 
pluH and ftooil waters of the North River find fiinil^h all of 

the other siih[iro]eets. wliieh consist of niiiaLs with an anipk supply 
of water. The capacity of the reservoir is nlKiiiL 32th7W*WhO(Kt gul- 
ioiis, or siifReient to cover K0(X>,OW aen’s of imid I f<Kit ileep. I'he 
darn will he one of the f^reiUest nniiioiiry diiiUit m the world, "210 feet 
hiffh alx>ve tlie river I^K eontaitiiit|> liO.OOO cubic yards of tnasonry^ 
anti ctpslin^ jrrobiihly ^1JXN3,000. 

SceontL The IiiLehitote cunnl ntid its irilnitary systems, on the 
north side of the Xiirth iMntte River. This rniinl heaiLs at ^^lialen 
Klalion. on the ChJcagt>, Fijrliti|L(to!i and Quiriry Railroad, idioijl 8 
miles above old Fort Tifiraiiiiej ntid extends easterly to nnit^ wesl^ 
or alwut lo nules cost of the [Hiint where the IRuck I [tils division of 
the Biirlinoitni Railroad crosses the .North Flatte lUvcr at the town 
<if Bridge(x^rt. The subproject has l>cen under constniciion since 
tlie spring of One lumdred miles of the canal are now tom- 

plcted. Water ivas firMl deliveml in IHOG to Home SO.WM) iieres, ami 
wdll be deJiveied to more hind in lt>0T* 

Third. f’(ie Goshen Ilole sub[>ro]ecl* on which only preliminary 
surveys invve made* con^iiid: of tlie tiosheii Hole canut, beading 
at the town of Ciuemsoy, B'yo.i, on the North Platte Riverj and 
extemis southeasterly alwjut 140 milcH. covering more than 200,000 
accent of bind on the south aide of the Notih Platte lEiver* part of 
which is in the State of Xebroska. 

Fourth, The Fort Lanmiie caoaL which has the saiue heading m 
the Interstate cnnaR hiit on the south side of the river oxtoiuLi easterly 
to about range 52 west, the length Iteing RiO miles and the area cov¬ 
ered 50^000 acres* JK).(K>0 acres being in Wyoming and 20,000 in 
Nebraska- 

Jfet^o^rolog ^^—The maximiiin temperature in siimnier reaches 
102"^ F. The iiiiriimiim in wdnter is from to 40® below xero. It 
must he i^emenibered in Itiis roiiiicction, however,, that these loiv tem- 
penitures Inst for a very short period of time. It is seldom that the 
thermometer iT^aches Kcro every night for tiny teti consecutive nights,, 
the erdd as they art^ called-generally lasting from one to thn‘n 

daysw The pmnpitation varies from 12 to 24 incJu*x During the 
season of liKHlidxuit 24 inches felR while in 1004 llie rt^^ttirded precip¬ 
itation was but 13 inches* The muxiitiiim rainfall during any one 
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liiontli vnri(« fioni U lo +4 inches. The nveruj^e predijitulion fur 
lliG year h* 14.84- iTieUc?^. 

/^/ijfAteal Tlie hinds under the Inlcrstntc cnnnl have u 

tuinmuim eluvation of 3,«00 feel lit Bridgei>ort niul n nmximiim ete- 
V ill ion of fwl in On* vicinity of Fort Ln ramie. 

Tlu* viilley is iiUtiil la milcit wide, the greater [nirt of which lies on 
(lie north aide of the river. To I he tiortli and south are rolling sand 
hills ami Ui the west rather rotigh and broken plaijLS country. Both 
the-W regions fiii'oisli cscellent grass, and are given over olmosl 
eiiiindy to range inirposes. The lands to Ix’ in'igatciJ are flat nieiai or 
Ubk lauds lying from r)0 to 100 feet above the river. Between this 
iiiGsn and the river tliere ia generally l>ottom laud alxmt I mile in 
width. This land lias Ixteii irrigated for n niunlier of years, the crops 
lH‘iiig griiin and grajei. 

—^‘I’lie ehaincter of tlie soil is very similar to that of the plains 
legion. It consists of ii tiamly loam, with a marked absence, however, 
of the (idol«’ soils farther south. The native vegetation eousiats of 
Biithdo griiss, (Iramnin gras-s, adiat is ItxaiUy known ns W heat grass, 
otherwise lihicsteni, and Blackroot. All of these nlfonl most esta'l- 
lent range when* not overgniiwd. 'IVheat gititss in ]uirtl(;ulttr, which 
soon apix*nrs wherever the ground is irrigated, makes a most esoellent 
liny and brings oti the market ut Oinahti, Kansas City, and Denver 
a higher price than 'I’iniothy. The cactus or prickly |xnr is much 
in evidetirt*. indicating Oie richticiSi of the soil. This plant is entirely 
deslrtiyeil l>y the tirHl plowing, and wherever it giwvs the kind is cou- 
sidered the most desinibh*. There Ls a marked ubsence of ‘■ugebrush 
under the Interstate canal. 

mipfilt/.^'Vhe muter supply for irrigation is pmctically 
imlimited in that there is a greiitor amount of water annually flowing 
down the river than can priilhaldy utilixet] by the available irti- 
gulile hinds. Ti'ilh the consl.nictioii of the Pathfinder reservoir, 
which is capside of storing iiioni than onedinlf of the entire annual 
ruu-olT. dll’ si-ttiers mider any nf the government canals are. assureil 
of all luiipk* supply of water at all limes of the year. 

ProgrvM to In l&OT water will be turned onto probahly 

tiOjOOO acres of land, ^,000 acres being In W'yoniing and 40,000 aerts 
in Xebraskit, Lute in the fall of lt>07 it is prolmble that an addi¬ 
tional 10,000 iicre.s will receive water, making in all, by the spring of 
1008, lOOjOOO aci'es ready for crops. These farms w'ill average about 
l(X) ud'tfii each c>f irrtgahle Lund^ In ollivr woixls^ 1,W0 
^diould Ijc oil ihe bud lUid HCiively engaged in agr^icuUuns by tlio 
Bpring of 1I>0&+ 

—Tlie ]jrincipa1 towns embraced in the interstate ciftmil proj¬ 
ect, iMtgintiiiig at lUti head of lliL^ camiL tin". oUI Fn]l IsLirQjjiie and 
Tcirriiigtont Murrilb Miteliell (the Government headquarters)* 
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iScottshlutT, Miiifttqre, Hnjurtl, niit! Xcbr. TIk’ ilistniiw 

by thfl niili'rMiil iH'lwpt'ti old Fcijt liitriitiile uikI Urkl|*i*pDrt is ulioiit 
!)0 niilps, Mnch of tlio towns iiiinKHl arc from 10 to Iti jiiik-H 
I hey lire siiuiiar iit presojit, miil no one town nppi‘Hrs to have (he 
udi'untaj^* over tlie ollinr. The Jnr^^t have ii popnlaticm of iiliout 
1,000 jHirsons. The railroad, whirJi exteiitk the entire leiijfth of the 
projwtt was built in I SUB, al whioh time the above-named towns were 
established. No iiiaterlal gtotvih occurreil in the valley, how'ever, 
until ItK>f, wlieti the ffovemmujit luegaii work, sitifis which time all of 
the towns have iiiore than lioubled in popiilatiiin. 

r aT,I IS m M A-A it IXON'A. 

J uHiA }yrofti€t.—\ very giaieniL interest is Ijiein^ stiow'u in the work 
of the lieclumat lull .Service, on what is called the Vuina jjfojcct in 
Arizona and California, in tlie valley nf the Colorado Itiver, The 
engititairjii^ works are unnsual and iiniquo, oct:ush>ncd by the diHiouU 
physical coiulitiuus atid the iinmeiise flood discharge of Hiu Colorado 
River. 

The work of tlio engirawts was greatly eouiplioutcd hy Lhe iinfavor' 
able chiiraetcr of the i>eil of the river* the diamond dnIliTS having 

sought in vain for solid mfk nimn which tn rest a da.. further, 

hy the fact that a large urea of the iHittom latnls are jiiinuaUv inun¬ 
dated in times of IIckkI. Tlie?e conditioTis necessituted itie construc¬ 
tion of a dam of a type never U-fore attempteiL in this coiinliy, and 
also the hnihUng of iimny miles of levws to ]>rfttei:t the lower lands 
from Hooding, 

The K'lgiiriii ilam is of the India weir ly|je, which has lawn Lrictl 
Siicces.sful]y during (he past fifty yem-s at'uumcrtms phieea in rtidin 
and Egj-pt under sindhtr coudilions. It consists of a loosm r«>cli 
structure with a paving of stone U feet in thickness on the dowii- 
stn^aiu slope, tied togellier w’lth tlim* pamllel walls of .-iiecl and 
coticiTpte nmiiiiigr longitudinally lakwen gritnite ahmments on the 
two sides of the river. Tlie dam will have a length of I.TBO feet, a 
height (if 1S> feet, ami a maximum widtii up mid down stream of 2o7 
feet. It will contain Miiti.OOtl cubic yards of lounse rock resting ii|xiii 
a foitiidntion of sand, 'Hie estimuted weight of the strticturo Is 
000,000 tous. 

This dam is not designed for fiiornge, but will cnaite a settling 
hasin of i-elalively (piiet water ID miles in length alxive it, Tlie 
Colorado River irarries imormoiw sjiiantities of silt, nnd to prevent 
this sedinnuit from filling the canals sluiceways have lieeri designed 
specially for this purpose, .\t each end of the dam, and constructed 
ill solid ruck, will lie n sluiceway S,000 feet long. 2tK) feet wide, and 
over la feet deep, excavated to the depth of Imv water in the river. 
aAt 1000^—31: 



482 SATIOXAL HKCUAJHA'tlOS OF AIllD 1A.XDS. 

Tli(.*.si'i ?] ukvwiiyti will Iw iiiiiii«diiudy Iwlow tlu* c«nal 

intcikt^ bv liirfu'lny lty<lriiulk‘ iiu«jhifiii:Fy* WTicii 

fire c 1 cKfii‘i| llie jxHlioiis uf llu' iflijirtnvuyA aliove iheiii Im’ome 
iiTuiieh^fO Ijusiiis fnim wliii'h it is (iLtiiofsl l<* iskti tli^ wiitor 

into ihe finals by ft Jikimnnn;f ]*n«xw, h* tbut the rntin’ r«i>ftcity wf 
ilui eantilfi cim Int funiisbeil by <lv«wing but ft ffKil iit ib'iilli uf water 
frojii the siirfftw!. When ibe silt bus iicriimiilftleil to ii ftuIJitrieul 
extent tbt* sluii'e {fiitts will lie o[)on(Hl nnd the jp^'^at volume of wiitei. 
eitiniftted at 5i0,(100 cubic feet jH'r second, which will then piii^s 
throuj^Ii the slice ways will tviiTy the sediiiieiit out iiiio the ri^er. 

The tiiiun iriiiuil on the An>H>iifl side will cross the vuUey of the 
Uiln Kiver nlso’c Yutiift in a im'SSHire piiw lit id under the streoio. 
the tup of which is to W several feet 1 k*Iuw the luwest point of the 
sl«>ain Ited. Tliis etructnre will 1 h- uf steel ftiid concrete uiid ribout 
3.000 feci in leutrtli. 

The shajtc of the levees adopteil to protect the lower lands front 
iivertluw is the siiiiie as has Wti devehuHsl by years of estwrience 
ftlont? tbcT Mississippi Uiver. These levees will have a slojic of 3 fwt 
lionzttnlttl to I foot vertical on the land side. They will he 8 feet 
wide on tuj» and ft hn-l a!x>vo the hiylusHt wiiter mark, 't he levees 
will lie 4,I)«KI feel Opart, one on eadi side along ihii CloJorado, and 
rSiJOO feet apart along the Oila Hiver. The tulal length of levees 
will lie miles. 

MTieii the works are coiiiplpieil !17,000 acres w ill lie nudy for set tic* 
nicnt. The lands to lx- irrignlcd rival in fertility and prod net ivetiei® 
llmse of the famous valley of the 5ile. They are especially ndapted 
to intensive farming. This set'tion of the rmiiitrv is e.s.«ciilmlly a 
ri'ginii of .sTHiill fsirnis, owing to the almost continiions growing 
.seas^in. and the prmbictioii of higii-priced frtiiU ami vegetahles. Ten 
acres in I'arefiil cultivation is snfli('tenl to suppoil a family in comfort. 

MONTANA. 

This projerl contemplates the reclamation of 
iiboni 30.000 acres of land huiated along the Yellowstone Rivt^r in 
fiaiiihea.stem MuPtiina. Tliese lands lie Ixitwceu llnntley, at the 
junction of the Xnrtliern I’licilic and Chicago. Rnrlington and Quincy 
railroads, and Rull ^louiitain station on the Xorthem Pacilic Hail- 
way* rihI iiri^ favurably liH’Jitptl ifi'ith to IrEinsporlu- 

tiim fiiriUtii^Sn Tlit^ Uiititlt^y lands tm* part of tlie wlotl 

Htrip fhf ihv Cmw Indian liiv^Tvat'ton, and us sneli arc Kuhjrrt to (In* 
provi.-sinns of the i»f Con^rt^ apprur^^il April 27* rn<lci 

the prcivijiions nf this art the hm<h withdrawn for reclamation pHr- 
run only Iw wUlrd ivEidrr the terms of the rerhimation act of 
June IT, llKJi'i (Si Slat. L., and in addition^ the ssctllcr must pay 
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ijt-lr per iiPfL* for tJio ljen<.-fit of l]ii> Crnw Indians. Tliti ] Uintley prujih'f 
Iniids wi'fu willitlrawn by llip SiH’in'UiryV order of Alay 21. an-1 
will pi^ibably lMM>[H‘ni-d for in duly, ItiOT. Annoiinwinent 

of iIhj diitfr of ojiriiin^ wilt k' iiindo in tht* piiNit- jjix^ In fine timo. 

I’lie (Hbii.struction of the irrigation ivorks under the iriiiiltcy project 
wn.« authori»c(l by llic .S(>en>tui-y of liic Interior April IS, and 
I lie work was about two-thirds done on .T ami ary 1. U»r)T. Tins main 
caiiiiJ, boaiiworks, oini incidental strucluixjif arc U-ing built in tlio 
niOBt suijsiuiitint Dniniier. Tlie culverts, tiirn-mits.nnd waste whjti are 
made of concrete, iwnforccil witli stee!. The tbrer tunnela, aggrt'^ 
gating 2,t!'t0 fi'Ct in length, ait; litnM] witli coiicrt'te llironglmiit. Tho 
small Inm-oiits uiitl en!verts on the distr 11 tilting aystem are iniilt of 
tvcKtd, bill are heavy imil weli constructed, .\ s|]e<cia| feature is tim 
pumping plant near llallnntlne. wdiicli ijliliKCs the |Hiwcr developed 
by a neee.>tfarj' drop of fwt in the inn in faiml. to lift iilwut 50 
cubic fwt jHi’ second of water ahoiit 50 fivl. lo the liigli-liiie isinal. 
The mnin canni is iii.K>ut tJtJ miles long, and tlie high-line {‘anal alwiit 
” miles long. It is pi^fxisei! Inter to extend Imth tiicsi* cnmils to 
Wiitcr ndditiotiul land, telepliuiic system has iieen itLsltilli;ii to 
facilitate cfmslriicl ion work, iiiid will !h; an tm[>ortanl part of the 
o].)(.‘rat itig sy.stem. 

The climate is good, the lempeniture ranging from lOO’ F, to 
—F., Htni the rainfall varying from h to 1,5 inches anmtally. 

'rlie soils vary from a line sarirly lofiiii to n Jjcavy rliby, uml in some 
places are St rmigly impregnated with alkali. 'I’lie w aste-waliT diliTlies 
are Inhl out so as to prevent 1 he rise of alkali on tlie good Iniid, and to 
allow of the jKHirer piece's being it*flaitned. 

'J'lio ci-ops will Ih.‘ largely foiiigi' crojis mid sugar lieets. There is a 
line free iangi* cminlry iidjoining the mllet. which makeji .stock 
I'liisiTig prolilable when winter feitl is priu-iiruble, ,V new’ iN'el-sugar 
fai^tory at Hillings, l-l miles we.st of l[iintlc;y, seems to Is’ very anc- 
cesKfiil, anil with :i market its at present the laising i>f lieets is very 
profitable, AppU>s uiiJ the small fruits can Ijc raised, 

Situ r projrt-f.—Thi! iiltinuite development of this project in¬ 
volves the rcchimation of'iotktXXi licit’s of land friljiitary to the .^iin 
Uivei. A large (wietmtage of the hmd Is public domain. The land 
ia II hioad jiniii ic. c.xteijdiiig^ fiom Teton Hiicr on the north to and 
inciiidhig the jiuii Iliver \ alley on the sinilli. The irrigable tract hint 
a length cast and west of alhiut 70 iiitle.s ami north jinil south of iibout 
30 miles. The lopognipJiy of ibe itmnlrj' and water supply mmhine 
to make die pmjivt an atinictive one. 

Fort Sliiiw, the lirsi unit to lie reciainu’d. will Iw located on the 
south side of Sun liivcr and tun tains an area of ir.OOp m-rt'.s. The 
nnregnialctl flow of i^mi liiver will afford ample supply for lliis land 
during the early irrigation season, and to insure an ample supply 
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thoj 11^1 uHit Lbe year a storage iiesorvdsr wiinw tronstnii:ted on W tllow* 
Tills it^>rvi)ir will have a cajMCity of ncre-feelt tlif 

drainagu of Willow Cnwk Udng ample to supply tlib omoimt in 
^iLswsiif low riin-utT, Tlio tu|jogniphy imd quality of tho soil coih' 
bine to make it piactaiihlo to tlivido tlio Fort Sliuw^ ti^efc into small 
farm units. 

(tcmiJ gnixing Inml surrounduig the pi-ojc-et will contribute to 
tlic snc<i^ of tile irrigiitofs. While tlie fiiniis will pniV»abl\’ Iw n:- 
stricknl to Kt) or 40 iirreA of irrignble hiiul, it will Im> to give 

iL tier cent of Sliest farms an area of gnixing liiiulj briiigiog tlic 

total fanu unit ii|) to IbO acri's. It is prol>ahle that wntei" will 
availLLlite for irrigation itt the sc^ason of itXSS. 

.Fi7/l- Tlie itilk Kiver prrjjeet coni eni pi ales nltU 

Jiiutclv the iwlainatioii of 2r»fktH'H0 iieres of la ml in the ^lilk liiver 
Valley U^Lween Havre and Glasgow, ilunt. In adilkioii to regulating 
llic discharge of tSic ililk River, the water supply will be supplc- 
iiiexiteil from the St. Mary Lakt>s. It ia proptiseil ^o store the dLs- 
charge of the iSh ^Man' drainage baisin iiiul eoiidiicl the water by canal 
t?6 miles long, having a i^aparity of l^OiXS cubic feet ix^r second, to the 
headwntera of the Milk River* 

Co fist met ion work was connneticed on the Js;, Mary canal in the 
season of VMKk A idunl lia^ l>ecn asHcmblcd and work w ill go for¬ 
ward ilivring the st^ason of 11)07. Contract-s will la^ so arranged that 
work can lje given to the I Slack feel IndionsT who reside thci^. 

^'OhT 11 a KIVTA-M C Hi TA N A. 

Loirer — This project contemplates the iliver- 

sioii of Vellfjwstuiie Rivers at u poitu 17 miles northeast of (ilendive# 
Alout.. for the irrsgiition of GG/KK) acres of land lying in noi'lheastem 
Montana and north western North Dakota^. Tlie land is cbisHi*d as 
follows: Montana, private lands. 14/dS; public laiids^ 13^iV2*2; roil- 
road lands* 1^,742 acreti. North Dakota^ private lands, l2^7ftG: pub¬ 
lic lands, acix*s. Tlic public lands umier the prnjctrl itumih'r 

^bF^nVi acres; niilriiud lands, Rh742 actx.'S^ and private lands, 27^40’!— 
a total of acres. 

The public hinds available for lioiiiestead entry in Montana ^Jiouhl. 
at the imqn^r time, l>e filed iii>on throngh the land office situatetl at 
Miles City. ^font.. ami lhi>se in Xtulli i>aknta at WilUston, X. Dak- 
Thr lands In nfTccli^d iiy this system are tribntnry to llic Xnrthern 
Racific Railway' line which passes thmngh Glvndive, Ih jnlb^s ft-ntii 
die head gates, and the Great XoHhem Rail roach which hus n sta¬ 
tion at Ikiforch 2 miles fi can the lower end of the project. The fann 
unit on this projert will pTcsbably In? SiO acres. Work is ivoav in 
liTggTv*:*^ Kill the mam carnal and klerui system* 
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SOflTil U A KOTA. 

Pumping projfct ^,—Thrtw pimping projects arc con tern pin teil in 
AvesteiJi Xcji’tli Ihiknia fcii- the purpose of nii.siiig water from the 
Z^li!^}iiri Kiver to iiTignle l>endi hmls whidi can nut !>o reiiclietl 
by feasible gtiirily Hyslenis. Stiiini aiiij electric |K>\ver w'il) l>e 
for |niiiij>iug^ ilio [Kjwcr to Ik? deiT-IoiHMl from lignite coal, which i.s 
found in ample qiinntities on Goverjiment lands adjacent to ihe 
]>ro}of:ni. 

WlllintOfi projt'rf .—Tlik is one of the most iini<|uc projects of the 
Jiechinail ion Sennee. The llissouri Jiivei-has n habit of n>nstanth" 
cutting its Imnks and changing its dnintiet, m that it wooJd he 
iinpo^ihle to lot'ate any structure for the diversion of water hy 
gi-rivity nnleas erionnons exjjeiise w en? ineiirnMJ lo protect tl from I he 
scour <jf die KEri-aTii; moreover, its gmde is ssu Lint that any gravity 
eatial wotild 1 k^ of prohibitive length. Fortunately, Jiirge l«-ds of 
lignite wen Eijseovertai in the vicinity, iitTordliig cheap ftiid, and the 
eiiginet'rs roiiteJml I he plan trf haitdiiig a ]k>vv(t house at the eoal 
mini's and ronveying the [lower by t^lectrie i^niduits tt> the river. 
Tlieir ingenuity did not reai^ hen. tnsteail of llie twtiy woik.s 
n^pnre<l to [irotect the banks, the jminps will U* located on Hoating 
barges w'hidi Will iiecominodate tlieLiLselves lo E-liangi^n in the channel 
and in the writer level. 

The Water will ta; delivered through pijKs with Ilexihie joint?i into 
several basins IiM'ntcHl at sufikient <listance fixaii the shores to Im- sjife 
froiii eiicioachment hy the shifting river. From iJiese basins she 
w liter w ill Ik^ |iiim|a^d into i-aiials to rover the irrigat>le latiiK Thest^ 
bimiis w‘ill also SCI ve for the ptiriKKse nf settling the silt, hirge <snan- 
tities of wliicli iitv carried iii sohition hy the .Missonri Kiver. UnrIng 
the winter season the bargi's will he ilrsiwii out of the water iiiul 
hauled to [X>int5 where they >vilt Im- safe from iw gorge;* and siidiJen 
fixishi'ts aud the Isasins con he deaned onl. 

About lS>,OOfl acres in the Muddy ’^"alley in iind abuiil Williston 
will receive water from this system. Tlie iKittom lands adjacent to 
Uiiford and Trenton and ihe famous Ni^ssun \^iney, ctmipi'ising an 
ai'ea of appiiuxiniatety ^il*t)tML arms, will also tn* 3naietitis:J by pumping 
systems. 

The soil i.s loEim, with a slight niixliire of sarnl, and produciw graid 
crops wilhont irrigLitioii in years when tiiere k iiiiitsiiid rainfall. 
With an assured water sii|i|>ly this valley will uiiduubLediy 1 h? ime 
of the u\iM f>r(Mhictiv"c in tlie Northwest. Tt h adapted lo the grovv- 
ing of all the hardy cereals and f-orage [plants, and sugjir la-ets wdll 
prove a profitable crop, (warden vi>gc?tabh^ do well, iiTigaieil pota¬ 
to^ yielding as high ils AM liimliels ptir acre. Tlieiv k an extensive 
range for live stot^k, and this tdioiild u^ure a profitable market for 
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nil fonigt' cit>pt^ I aisled on ibe irrigtued fnrnv^* Tlie liinds lie on 
ibo toaiji line of tlie Ctiieiil Norllieni Unili-citmL ii iriiiiK^^.^uiitiiieiitiU 
jHiutiiviinil thi' Tvrm Cities jind Diiiuth otTer siiletulid jmifkel fiitrilitie-s- 

'Jlie diimile Ls exm^linglv heultlifiil iiiul jru igiH-ciLiiig: the devft- 
(ion iilwve sen level Ls iiiKnil -JMH) feet, mid lUi- nir h olesir iiiid 
ffcmeiiig, 

I'he city of ^Villiston Is the eomsiy aeat. uml bnsi a {xifinhition at 
present of alKiii( 2.,:i00. It h? ji veiitrtd fltstriiiutiiij^ iwiint for a section 
of wiiTitr^' extrodioj^ npfinixinintcly (K) niih*s in eiidi dis^‘rtioii+ A 
totvti she IS now liiiil oiu on I he Goveriiiiienl liiiul jilxnit 7 iiiiIps 

tioHli of Willistoii, near (lie iiotthern Uiuils of the projeel, 

fitffmyf-Trentmt /i/vlyVef,—IMiis |irt3jet:( is on the north ImhiIc 

of Misbonri Kiver, near tlir Montann hi rate limn 11 le iiiiiial imit 
will iin-lnde alxjut ItiJMK* aeres of betirh \md iKittoiii hiink extetuUng 
fiv>m Unfonl stiitlon loTmiion Miutloiu on the Gmit XfJilhem Hail- 
Ti'tfiih The jtf-cond unit will inehidr? the 'rrriiinii flalj which lies mid¬ 
way Iwtweini the ^Villislon sirnl Hnford prcjjtN^'ts^ 

Tlie electrical and piiinpiTig inriehinery f<»r tiie iw^j stations ix^iiired 
for (]ie irrig^tlion of the lii^t uortw is now iiruler ix>nlniet^ and 

the instnllaiioTi wil[ Ih^ eoiiip]i-|iji| idKinl tJctnlriLor^ ]!l>fiT. The entire 
€unu] system will W i?oiiijjIeted in I DOS, Tin* power h>i' iijMU'ritlrig 
thes^ ptiiiipitig stalions and llmsi^ In tk^ ereirted later for (he Trenton 
Hal wdJI Ikt transmilteil ehti-triewlly froin a inaiti getieniiiiig station 
near Willihlon. 

;W'iiw/n K —Hirs pre^jet-r isiiaikoin 3(J milea aoiithenst from W’ll- 

iLstoii^ and about liO stjuth of the (ireat Xntlher[i Rallrfan]^ It 
inehulos Uneh and iHiitom knrI.Hon bith sides of the Msssoiiri Rivers 
ami contflins ulKHit 17^0fl0 luisv^ Aliont one-fifth of (JsIh land in 
pnhtin {bniain and will l.v u)mul (o s^Uileiuent prior to the etnnplelhm 
of (he irrigiitioiL works. It is pro|xiS£^l during I he iTfUiiing si'ason to 
pmeide for (he insiallation of the tnsvssary pninping iiijiehiiiery iiiid 
the constrIll-lion of a ennui .svKierii to irrigate uhinl acres. 

Eld-lric power will Iv ilLslnhiiled lo ffjiir ]Hiinping stations fi-oni ft 
main eltH-trir jiViieraLiiig slat ion liH-ated luljamit lu the lignite coal 
miiH^ from winch tlie fuel will Ih^ ohtnined. 


HANJ^AU. 


Ciit/ projtwL — Tlik projeel t'ontemplates the reenverv of 
ground water ifi the Arkiinsas \'allcy hi the vieinily of Garden Citv 
by pumping, and its ilislriVajtion hy means of nn existing (^mal 
known a-s the Fanner^' dilida, 1 he Hyslem. whiili h nearing coin- 
pletioii, eou.Hikts of a si-rit^ of i^^panitc pumping stiitioiia, eadt dis¬ 
charging into n conrreti^-linwl flume or snifiice eonduit. whidi will 
carrj' the water to tlto main canal. The water will be delivered into 
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tlie Fiirjiicrs" tlkdi hIkjiiI: 1 iiiilo nortlipa.st (»f its lieailgatcti. I'he 
|iliint is tu \w ujHTsitril by from ti i^entml power 

station Iwated near the miditlr of the Ihir of piimpliti^ stuliniLSH 

The iHiltorn luiuls nt thb [ioiiit are %“ery wide aiul eoiislUtite an 

excel Sent eatdiment area for ruin full, and the jznwk^s la'iieulh I he 

l>ottoin lantJti form im niider^iioiiiicl dniinage for the txanrihutory 

watei-shed, extending Ijoth north and soiitli of (lie river valley. 

There is [>riictieiil1y no stirhuus rnn-nlf tliis portion of (he 

plains, T(ie ground is so level and poiisus uinl the gravels ln'iuaith 

the snrfat^^ s<i umple (hut th«y act like drains in i^inoving all of (he 

rainfall that is nol iip|>ixi|irjated by (he vegt='Uitic>ii anti evai^oralion* 

The entire pumping plant is ilesigned to rernver an average tif kN? 

seeoiid-feet of ground water for a juniod of ir^O (hij s, which ise<|iiivii- 

lent to a total of iK)JX>0 aere-h\?t for the irrigation setiscm. A (Kirrioii 

of the water recovered! n ill Ito r^rried under (lie Arkansns kiver hv 

+■ 

a siphon 8 ()() feet loiig^ willi a capacity of l.fM) second-feet. The 
Fanners’ ^liteh covers portions of (lie uphinds and LiottoiJiB whieli 
p<issess soil of excellent quality, Tiie semiarid ix'gioii tif w'efrtem 
Kansas reqiiiiX'^i hut a sinaU ainuiiiiL of ivuter per aei^? of irrigated 
hiinL 11^ ihe mitiini] niinfall and tlu'; cpiaitty of (he upland soil refi¬ 
ll ers |KHKsiblc‘ a vei'v high duty of water. 

The value of (he laud in this part of Kansas in natural condi¬ 
tion is from sjtTj to i?lt> per acre. When KX-laiiiual hy irrigation it is 
easily worth fi'^oin to tSiuO |hu' acre. 11ie j^rincipal eiN:>pw am 

sugri r I M?ets u 11 c I a I fa I fa. consi dera lile 11 u« n ri (i i.^ n f wdi icli a re ti I ready 
under ciihivatiun. Siigar-bfet far [ones art* almad_v located wilhiii 
easy flipping distance froni (oirilen C\i\\ Ihick of the lands to lie 
watered are wide strips of extrelhuit gniKitig hindsf whif'h ivill groiv 
eaiie and forage plants withoiiL irrigalimn "Water will l>e fnmished 
to about o,(XX) aciVrt during the simimer of ItHl*". 

sot ^11 nA KOTA. 

Beilr Fourrhe pr&yeet . — In many ns^jjei'tii tliiri U one of the nioat 
renmrkahle irrigation |>rojeet5i yet imdertukcn b 3 ' tlie tiovernment. 
tt involves the ixmstrucrion of one of tbo largest earth dams in the 
•world, a structure over a mile long» 1(K) fetu high in the high 10 ^ 4 : place* 
and 20 feet wide on top. Its cubical couleiil.s will Ih» 42,7t.K).tMX) cribli? 
fia3t, or about one-lmlf Uiat of the l^vramid of Chcnips, which is esti¬ 
mated to have cKXUipieil nim^ hundnHl years in coriHtmrtioii. This 
dani will ci'cate an [irtiticial lake largtu' than any taaly of water in 
tlie State, a lake HO fix't ck'ep^ with a water snrface of ulxiut n*()0n 
acres when filled. 

About tiG per cent of tlie land under (his project l>elongs Lo the 
Government* More than KOCK) new farms will las ci^^ated in a valley 
where the priuciiMl product has licen low-grade range cattle, and the 
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value iit ImiiIs hIiioIi ran|j^ from $5 to ?10 [x^r acre will Ihj 
incn-nisecl to $7-^ aiul upwiirdn lias prog^^n^ssed to n [Jfimi 

watiir twfc (Idivprrd In lU^OQi) urivs in tlif siiiamur uf VJOT* 

WY'ialllXIp. 

pn>jei-t^ —Tlis*! jmjjLHTt ecmlemplat-es the iilili/.ation of n 
{mrtion of llie Htir|iliia waters of tlie ShuT^hone liiviT for the iwlatiia- 
Tiob land in the northern jiart nf Bighoi'ii Courttv\ \Vyi:i. It 
invoices the const met ioii of tlie Shoshone rkm. a eoncreto 
ai'clu and the highfrst struct tire of its kind in the world. This dam 
will lock a wry narrow canyoiu k* thut in ciihical contents it will 
etniipare with any of htn'eral otlier ilatus. blit in its ^reat height it 
(!5^L»eeds them all. I'roin IhhJ iwk to lop it will lie 3I0 feet; at its 
hiiK' it is only S7> feet lung/anJ on tup only 200 fwt. The prtdim- 
inary wx^rk on this sirurtiire was iittriLdeil with "rent ililliirnlti^iis, 
owing to tlic altiir>>t inacnissible location uf the darn site and (he 
tmeX(KX'ttxl (xmditioiis which were fount! in the river licth 'Fhc tlia- 
iiiond rlrilb went down feet in jilmx^s Is^fow fiinliiig a |H-niiaiient 
and Imwlclcrs feet in thickness were jwiietratedj resting on 
lieiLs of sand aikd gravel. 

As ill Arizona, it wa^ necessary to cfnistruct a road up the canyon 
for several inih^ Tim w^ork is well under wniy% and it is cxfHN::tqd 
thjit WLiter wdll l>i> awiluhle for w consitlerahle iiwii in the st^sou of 
1008. I\1ien coinpleliil the .^iinshtine limject wijl c<3st Sil^CsOOJXMX 
Aiid wilt irrigate lOO.OOO uctl^ uf lalith 

XKVV MKXICO. 

li^io pro/^cf -—'idle Kin Gratiilp project piwiJes for the irri¬ 

gation of 180,000 acres uf the rich vulley lauds along the lEio Cirande 
in A'cw Alexico an it Texas. The engineering works inVidved aw the 
Engle dann to Iw built of eyclopt<iii concrete., arched upstwani^ and 
fi-ct high. lUt Icugtli at crest w ill In? 1^7*0 feet, and at river levet 
lOi't feet. This dam will rreale an artiHrial nvsiawoir 10 inihis long, 
with a citpacity of 2*0(HMKK1 nerr-fwt. As tlic rstiinatCHl of tliis 
project is 8Tj200*tKKk It has iml Iwcn possible lo commence the con¬ 
st met ion of I he principnl works, but the sum of $2tMi,tK)0 has Ijeen 
set aside for the construction of the Ijeaslnirg du'crsicin dam and the 
onJargtanent of the IXis Crut.-es ctmjih a unit of the main j>r(j]ecu 
'riiis diversion ihmi b u concrete structuri^ rKK> fwt kaig, eormeeted 
with tlie old Las Cruces system liy a canal G miles long. Const rue- 
lion was Ln.'gun in A^iWensber, UtOG. and KnOOO acres of land in Mcsiila 
Valh-y will k- su|jplieJ w ith water during tlie iiTigation Si-asori of 
1^)7. When coinpleted this Hystem will supply water to 40,000 acres 
wliiclu owing to the di'^itriidiuii «jf ilie old canal svstem, art ah^K>- 
lulely wit hunt a ter supply. 

/#io^r^“Tiib project, whidi b practimlly iroiiijdeted. pro^ 
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vides fnr tlio diFcnviwH atid sloruge of HocmI M-alers of Hondo Rivi*r, n 
iHliutory of thr and liie rcclautution of uImiuI I0*01X) of 

I'Aiid in the vkinlty of Itoswi'lL 

Ute iifiservoir ha ii luitiinil dcpn^ioti* the stontgr enp^idiy 
of which hus hici'esised liy tli« eonstniction of hvis iMidMuikinetiL^ 
tx.'tw’oon thn surmiiiidiiig hilln;. The wjiter diverteil Ijv iiieaiiL^ of tin 
uiii-tlien duiii 20 feet in and cniiveTiHl to ihe rtsservoir tlii'On^h 

ii cainnt wdth ii ^jottum tvidtli of 70 ft^pt and a raiiaicily of cuhic: 
feet [WT Mwnd. This amid j.h [jrovicted T^ith n weir nt its liiwer 
end, ovei- wdneh the w ater w ill tlow\ idlowiii^ the t^ilt to ^uher Itehiod 
U and Inj sluiced oni nt iuLercsils, The ontlet canal coTiriects tlie Imvest 
jKdtit in the reservoir with the river, paissinj^ osit liiicjt];th ft ^^ate in 
tme of the 1111^?. 'I’he ehaiiiiel of Iloiido Uiver wdll lie used for cntry¬ 
ing tlie irrigiitiiig watir a distance of alRiUt a mile. At this ]>cjiiit it 
wdll lie* turned hy :i ftinall wnrretiMliversion diiiu into die distribiiting 
canals, tme on each siiii" of the river. 

The 3 imi to l*e irrigiited is all tirst-dnss Jirnd^ fiw from alkali, and 
w'lien iiTJ^ftted will la* easily worth |>er aciv if phinted in com 
or ftlfalfau If used for fruit niiying it will have a higher vulna 
IViiter w ill Ine fnmisiufd during the crop licason of IhOT* 'I1ie Pcco^S 
Valley ami Xort1 1 western T>Ivision i»f die Santa Ke UtiLilroait has a 
line into KoswdL It nifty Ik- iwssihle to pniThuHi* IuikLh from the 
l>rcsenL owners. 

Cart^buJ —'riie principal works under the Carls^bad proj¬ 

ect include the reconst ruction of cuiials and stonige ityja-rvoirs on 
Pe<K>*; River in Eddy County, which w^ere Uiiilt by jirivale enterprise, 
to irrigate alHiut 2h/>00 acre-s of himi* I'lic <]ecelopnient of 
Vitlley hsis Ijeen lirought idwid by individual.s who insi^dhai an rx- 
lensive sy^stem of in'igrdtoii worL^ represi-uting the on tiny of more 
than 3 i million dollars, (hi OiaoIxM' 4, IWU u iluod in Petw River 
destroyed n large [lortion of Avalon datn, upon which the canid sys- 
leru depended for its supidy^ The ow'ners of the canal ?^*.stein w^cre 
iinahk to repair the dainages, jiiid as ]>roiierty vidnai at not less than 
$2,000,OrK) llinNitened with de^lruction unless a water ^^iipply 
were pnivided, on apical was made to the (hivernment to take the 
works ancl initJjite constructing Some knd will lie irrigateil diiritig 
PK)T. The land is nKvntly in private ownei-ship nrul is tributary to iho 
Pecos Valley and Northvastem Division of the Smitu Fe Radroad, 

OKKUl I S -CALirORNT A , 

Klamath Tlie Klamath project contemplates the rcciama- 

tioii of almut 100,000 acres of land sitiiuted in Kiamath County, 
Oreg., and McHlm* and Siskiyou counties in California* llie plans 
involve, in addition to tlio irrigation of the valley lamk, the reehinia- 
tion by dniiiiage and future irrigsition of a portion of the Lower 
Kjamiidi and Tula lake^ lands wliicli are now either sw’ftiup or luke 


490 


TtECTLA:SIATTON OF AHED UANBS. 


lM>lioin>i. Piiu^ticrully nil thi^ iipluiid^, wliicli include the p^rt 

of tliu jitxijeet, lire held in prii ute OAviiorblup, ii pai't in 

Inri^i^ lioldliij^^ wliidi, imder the terms of the nwkmatjon uci, mmst 
tw' *:«lxliride<J into tnirts not to excewl ITpO acrt^s, jih iIuk is the tiuix- 
iTiinni area for which water v'itn W fiimkhtKl to hidividuul owners 
liiidpr tlu" law* The piiblie lands iiuder tlie priijec^ which tnduile a 
large p{>rtion of the Inkc niid swamp areas^ an? at present withdrawn 
from entry. IVheii these lands uiv restored to entry, homestcnulcrs 
may file Lipplications for available iniblie lands. 'J"he hinds in Cali- 
fomia are under the jurisdiction of the iSusanville and llc<kliii|^ land 
ofliceH and I hose in under the jurisfliction of ihe fjsikeview 

laud office, lujiiid can be uLt^uireil at llie ]present time only by private 
pnnriiase. 

The project is naturn 11}’ divided in two purls, which have liven 
comrtionly culled the " up|>er” and lower/' 'Fhe •'^np[>er pixiji^et,” 
wdiieh takes its water supply froiu the l^osl liivei\ with Clear Ijikc as 
II stoni^e reservfdr* in dudes LaiJO[clFs, Yoniui^ atul the upper Poe 
valleys. The lower project includes the lands in Klumatli and lower 
Poc valleys and the Lower Khinnith nn<l Tule lakes- The source of 
water siippjy fm' the lower projet-f L Upix>r Khimatii J^ake, 

C'onst ruction work on the first U miles of the main canal and I he 
Intends dieunder was la^gun in March, itWt, and It is ex|jceted this 
unit will lie wiiiplolenj in IDOL Fnjm fha fii-st unit of the mam cniin] 
and the little KI am nth water /litdi, cuninK>ijly known as the Adams 
cuniil, wiiich has nxivntly Ihmui piirdiased by thi^ Uniti d States, wiiter 
qan delivered to froni l^,tK)0 to Lo,0titS uen^ ilurin^ the irrigiition 
seiiiriJii of IJKiT^ The lands under I he project ai'v uf gtiod (piality, 
Tlie principal crojis giT>wn ai\* alfalfa, whcjit, oats, barley, rye^ ve^- 
ctahles, and stmie deciduous fniits- A few ex|w)rimcnts in sugar- 
Ijcct cultuiv show that it is pi r^buhle that this crop can lie successfully 
grown* 

Tlie principal lowii of the valley Is IvlLUiiath Falk, liHaitud on Link 
Kiver, alwiUt I mile liekov lUe low‘er end of Uppt^r Klamath f^ke. 
Olher towns Ln the valley are MerrilL sjtutited ncisr Tule I^ike. and 
Ilommiica,situated on Lost Hi ver, within the^o-cnlliMl up^jer {mgeci.'* 
The Califcrnia and Northcimicm Raihvay is now iimh^r constritctlon 
to Klamath Falls. 

OHKilOy. 

project.—Thu T'lmitilla project einliraccs 20.000 aercit 
iiimiediivldy south of Columbia Kiver uml east of irmtitilla Rtveiv 
Akmt 10 per cent of thts^c hinds are in public ow nersldp* The engi- 
ne^sring works in euniiciTUon with thi.^ pixijcct consist of a fecil ninal 
from TTiimtilla Kiver to the Cold Springs reservoir and a distributing 
ay stem. The w'orks are of simple character and vtipable of being 
constructed in a short tiuie^ Tlie irrigable area under this project 
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Itca lieJoTT /iW feet in ultituiic, is rolliiijy m diumcUT, and th« luiiilsi 
lire of liiph fertilitv. The dimalt' is wimn aiul ihc soil aduptod lo 
orchards, small fruits- uin! vepjtiibles. Tratiii|>ciirtiitiip]i facililius lira 
rxcidicrit, the lands lieing within 200 mtliss of Portland. Ortfr-. or 
Spokmit', \\a.sli., on the main liiiiis of the Oregon liailroail mid 
Navigation Company, 

UTAH. 

NYmwAcrry VttUr^ ped)eri , — This project provides for the irriga¬ 
tion of ulKHit <>0.000 acres of land iti mitml ITlah, siluatcd from fi lo 
15 miles south of Piuvo and on the eastern diocv of Utah I^idte. 

uter supply will lx- Tiaa;iv<Hi from a stora|!e re.servoir lo Iw built 
on Stiuwk'ny lliver. alxtiit SO miles east of the irrigidile ai-oa. Hy 
means of a tunnel -I iiiilesf long stored water vcitl lie earriml uniler the 
divide ami emptied into Spanish Fork, fi'otn wbirh a canal from Ifi 
to UO lullfs lirng will convey it, to the irrigable am*. The lands 
have u mean elevation of 4,500 fet4. 

ItlAlIU, 

prnjt’rt.~Y\\i' [’ayette-lioise firnject nkiniBtely will 
nKilaiiu aland 1150,tHMl iiercf* of land in the ralleys of the I’liyettc, 
Boise, and Snake rivers in southwestern Idaho, Of thi.s, area iilxnit 
live-sixtlis are without preseJit ftieiliriea for irrigitiioii. The vailcyit 
are trilmlary to the Oregon Short Bine, tlic Hois**, Nampa and 
OMyhee, Mild the I did ii> Northern railroads. 

The complrto plans ]>ro]j<»i(« thn utiliitatiun of Imtli the Payette an>I 
Boise rivets, and inclmle llie const met inn of extensivo storagi' works 
at llio heudwutriv! of each sliS'ani, The lands art* In .\<la, Catiyoti, 
and Owyhei* eouuties and are smooth, with gentle slopestv 'I he work 
of const met ion has liwn taken up hy nnitA, and several years will 
elajise la^foiv tlie wiioie project is completed, tSeverul contracts have 
been let and work is well under way. 

WASilT.VfiTO,'!. 

Ohfnorfan projer#,—This jiroject is designetl to supply water to 
8,650 aeres of land in Okanogan Valley in non hern Wasdiiiigton. 
The water siijtply Is cstiiimted to he sufficient for the protjer inega¬ 
tion of 10,000 act^es, 1,350 of which are now siipplied. Xlie farm unit, 
On nccount of the |xissibilitii>s for high development in ihiH section, 
will be 40 8ert*,s. Liindx>r for building purposes and fuel supplies 
are pnielically iiidlmited. Tin) lands are tributary to thii Great 
Northi'm Railroad, 

Yttkhun VaU(-tf ,—Yflkiina Valley contains an nr«i of appro,vi- 
mntely 500,000 acres; with storage it Is estimstixi the water supply 
IS siifliclent for 340.000 aci'Cs, This aeivage includes approximatelv 
100,000 actfts in the Vakima Indian Heservation, w’hich can be brought 
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inidtT tliu CHI 1 ^ 1 ;^ flt tt mojenitii cuist, bill for wtiit'li! tliCM is no lrtt<i 
tlow in I he fivi;!'* Thi> Jcvelopiun'iit of ii eompndi&nsivc 
E<ysleni of irrlpitioti In Yukiina ^''alky oftii b* wcainipli^hixl by ihs' 
ctiiibiii’iiclitjii of hevenil of u pri>j(H:t^ iln- work 

bdng griidianUy cxIcihIlhI lo ornbnte** tUr lanlirtt irrigalile iireii. 

Tiic Tii'ton rlivis^iiniii which b jin iiilegrr of the work pro¬ 
jected in Y;ikiina Valley, einbniot'ii an urea td alx^ut ncrK? \ve=^t 

of and near llio nity uf Xorth Vakiina. The waUar will lie 

fi'oiii Tieloii Eiver, suppieniented by water slortal in Bumping Luke. 

Tlie Sumlyside division of the Yakimu [irojeet eonlemphiicif tlie 
pimdnisre, onliirgemeiit* and extension of llio Sunny si tie nuial 
now in Q|H>ruiioin nnd in connecliou iberowiih tlio eonstmetion of 
snhiilile .storage works at tlie iipfK^r Vakinni lakisH. The tlf>vemnietit 
has |iiirr:li!iH d ibe projanly of the ^Vasbingtrm Irrlgiilion C’runpiUiy. 
llie raiial mill lateral sysleni eozileaiplaleitl as I he 1irs1 of ihe 

work will in lgiite idwiit 20JHH> acn^w of hintl in addition to the tO^OOO 
acres now under irrigalioii from existing eaiiaU. 

Coii.^trnetioii of the Tielon and ♦Suntiyside projects l^egun during 
the winner lUOti-I* 

Tlie LiTlgable lands undm' this project are all 
einbniced in the Kakiiria Indian Rc^rvatiofu south of Ataniiin Creek, 
and on the right bank of the Yakima Riveiv TIuh part of tlie reser¬ 
vation contains alwad i20,000 iieri^ siiKoeptiblp of irrigution. some 
acres of wliieh are now ri^eendiig water lUiring llie season of 
high Wilier. Tliesi* lands lie parthuilarly T-vidl for easy control and 
in res|M^el to soil and trunsjx>i1atimi facilities arc cipiiil to (he bc^ in 
iho valley. 

For the reclamation of tbese lands the jiliiiis provide for the en- 
birpcnieiit of the nlii anil now resLUwation canids which were built 
with tribal funds, the miUmlion of id1 of the wiitens of Topi>t?nish 
nnil Ha pus crooks* a ml the storage of 200/>0f> acre-fs^t in the Yakiina 
Lake, An act of Congress w ius paissetl Miireh SJ. ItllKh iiutlioris^ing the 
Si^'rctary of tlie Interior to iiuiko investigations to determine the 
feasilnlily of irriguting lliest" lands, to fix I he value of the present 
irrigntioit works nti the reservaiton iii. order that they might la^ in- 
eludrs.! in t1u‘ cost of the proji'ct nnd lie paid for by the writer users 
wdio oliiaini'd lieiiefitH then*of- Before actiiiii ennstnietion can ln>gin 
it will \w riecessjiry to make arrangements with the Tndians in order 
that the surplus areas in llndr iillotments may lie disposed nf a= pro- 
Tidcil in the law, mid luaxiine diibjecT to the payment of the purchase 
price fixan tiic Indians as charges for the reclamation works. It is 
liojitd ihnt these qiicstJons can be ndjnstetl nt an early ilate, so that 
the Keclauiation Service may able in proi-etH] witli (he nece^^^^^v 
siiiw'oys mid investigutioiia preliminary to the actual coniitmctjon of 
ihi? project. 


TXTERXATIONA L .^CTEXCE.-* 


By I'nil". iViTTHi'n Si-Jiuitic*, 

Lwin/icurihi/ {irntcjumr uf phtfiiif* fit tfn- {'niPtruUy trf ihnirhi'ulcr. 


'1 Ilf pursuit of scieticp La;* always joined in symjiatUy nitn of 
(litTi^ivnl nationalities. tiiiU ovon befoii! tin; iliiys of rapid fetter port 
and <|iiick truv(*!in|f, inti^muirse^ esjjwially Ity eorrespuiiilencf, fixer^ 
cised a c-niisiileruljk- iulliifiice on sfientifie maivity. Siieh inlercoiirse 
was, liowfiVfir. of ii fa'isoiml ninl |jiirfJy stimulntin^ rharitctfir, and 
only quite exceptionally was lliere any clirtrt attempt to organijw 
iiive.stii'dtiun.s which reipiittal a (.‘rimhlnnlJoii f>f wnrkerii In dliferent 
hxralities. ithin the last teiiHiry, tiowever, many pixfblejns laicnmo 
Urgent which miihl nut Im' solved without mane intcrniitiorial ugrcc- 
tiietit, and special organizations came into life which Inive rendered a 
service the iiiipf>i-t!ince of which can not exaggerated. 

At pre.sent we arc confronted witli a new JiHiculty. Inlcniational 
txtinhination lias la'conic so iietxs^sary and orgaiiizHtion.H liuve in cun- 
wxjneiice increuscal to such au exient that tliey la'gin to overlap, atid 
there liae la><ui some danger of mntnal iliterfeieiio', Fear hns also 
In'I'ii expressed that any attempt to ndvnnce knovvletige l>y an orgtin- 
iwd romhinatioi) of workers might discouiagt* private efforts, and 
Ihenifiire do mischief nitlier than gootl. (i nnist lie nfiknowletlgcd 
that this danger exists. 'Hic pn>|>er fnnclion of combiiiation iiiii.st lie 
clfiiiHy .separated from tlial of private unlcrprist', mni some gcncfjd 
rfignlaling control is therefore cullvd for. The time seein.s riiie for n 
gtaierji] ixix-jciv of the situation. 

V. e may dislingnish ladwron thrts' tyjws nf internal ionaI orgnniza- 
lioits. The hrst aims simply at collecting iiiforination* tliu secxnid hi 
intended to Rx fiinditTiienlal itnils or to initiate agrci'ments on matters 
in which uniformity is dcsinihle, while in the third tyjw of orguniim- 
tion a more direct advance of know ledge is aimed at mid ru^jeajvli is car- 
ried oil t 0 tx-oinl i ng t o n c« m hi ned schen le, (] enera lly a n i n tern at ioi ml 
nidation does not eiitm'Iv full within any single one of tiasie divi¬ 
sions, blit it is useful to draw the distinct inn and elassifv the n-Sdooia- 
tions according to the main object which they are iiiti'luled to serve. 

The lx"3t example of alt organixalion fonned for the [iiirpose of 
collecting infoniiation is furnbhisl by the great under taking initiated 
by our Royal Eociety aiul having for its object the syslemiitie catu- 

■ nrml the tiHitituilbn of fSrval nt wwtly 

Ingi ^lidny, ]8^ 1903, ftt'pdtitsjd frciiu Tnuwctloh^ 
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iUi^ lik^hjliii^* ttf the world both iicetmling l.o the 

$Fiibjii<ns Hiid aiiLlior^,^ Twoiity-Jiiiie ^.-ounlrk^^ j L'uuiitiii^ the four 
Au^iLrsdijm folniijej^ Sk*]i:iniiely) (irr accividy j>iirtieipatiuf^ in 
work by fnrni-^liiiijir s^lipn nintaiidji;!^ ihr enlrU’s? which bin]! (he hjtsiH 
of (he cfitulog^us% A !4tiU hir^^er niiiiitH^r of i^HtnlrieH fL^sisit hy sob- 
(o the iitiiKiiii volume^. 

The subjH-Ls ill cl lid I'd in (he entnhagiic ore cUl^^^si fie<1 rtcf^ordiii" to 
moventwfi hranrhcj^ of science, follows; 

(A«Riathpmftilr^: |i—p^tLftnli*«; r—piuHirsp 0—riirmlftirr; E™Mimti+iiHj t K* 
niclH^mU^y : 0 —mlEimlinK?: ; J^icc^nraplij': K^lOl^jer; L—tjInU 

il^tnCilAlLjr ; NHiDokilO'i 0«aniLtc>mT ;; J'H■.lLthf«pD3^!i|^j^ ^ ^ 

trrktUver. ] 
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■Ttifl ramloffulHa i^nirriiriiH^ hfiK r^fi^mnl HJ k Um* ItiEf^miinfnLal f*aMli»Kiir nf b^^IrQildc 
(.lli^nEiam Thr ihriEknal nii^thm f«r llit™iiti«niil In thr pi^|iBIiMd njf 

UD IndL-i tip wm% Hui-Ue by I'-rofcitw Jln-nrr. Ehf Hm ^i^nttary or rhf^ 

KminiHitilaiL Inutlmilcifi, whf^. at il>i- of Hu- tiHllmh A 3 ^ni^^\mli^u i<>T iIir Ad™i«- 

mrhl sif Sdn-uiH? In y| fSlm^'ow, ail1<^l Atti titlnn lu tbc ^fowlJijt □^■.■^| iir«ijf'1p ttu 

Ttw* '♦t itftSqgmf i»r adrmlfttr ri]+PTii+'* tmtillpbc-d far ^imny ye^ri tiy fhv fOiynl ?k>ctnry 
of warn |be flni fruli nf l^nfi'Hwjr IJ«^qry'» pnirat'Htlfin. Th..' latcoLalloiial rala^ 

UlMAtuftf Ik HIV wnrjfffjwtli nf the Cutalntfnp of ^IcIk-nilEle r^api'nL'^ 

Tt^ amUhconlnn tsHlItntloa liHci- ibfi lifxifiinlnf H^h ri^p n>H-atc-il tho mktMJ Id 

tfiii IJSiwriLdt laterjuvIlOHdE yD4k^rtfltleijf.^fdnaf^, i^mOAjiontdH 
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SiilfcsoriU'^ may eitluT tibiiiin i (Uiiplpte mM.s or itny nf tin- s<-|jftnilt> 
voliinicii^ I'lif it liitivi’ iwpiilnrity (jf (fii* diffpirnt subjocts is illtia- 
Iratetl liy tin- tablr. ivliitli gives in the dilfcrenl cTtliiniDs 

ffjr eai'Ii scieiiit> (lie vnhiimv appriixitniitrly tequiiixl hy eatii eouritrv. 
The HgiJix>s lire of course subject to variations fruin year to year. 
The first roltimn shows the iiitiniK'r nf emnijlete sets stiliMriM for ill 
mlditioii to the seiMirnte voliiiiies; these presutuahly find Uieir wiiv 
into iiiiivei'sity nr iitihlie libraries. 

The jHtpiilurity of the sjHs-iiil iMitimicii] (Nitalogne is rvniarkiitiJc. 

\Yv niHv nbliiiii a roiigJi iih^i of the srientifie activity of ilitfereiit 
enunlnes by eoiupariiig lh<> iiuntlHT uf reeeiveil from tbuiii 

lUiniig a wrtarii inlerval. The niiinbei> given in the report imh- 
lished by tlie interrmtioitiil convent ion JielcJ in Ismdon lust smnnior 
1111(1 referring to al) slips irceivetl, Jire showti in the fnlliuvirg table. 

TIk* toliil fiiiiiitier lip to Mnrtlu has itioreiiftod to 700*000. 
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I le tijliilognic lieglm with the year IflOl, but «™e <xnintri«, semi 
•ri their 8li|kH rather earlier tlinn others, so that the time interval 
rmered by tlie investigatinns to which the (able n.*fertt is not quite 
the some for nil. .NevertheloKs. the niniilwiv shown in the tnl>li. 
licssess a «rttun imerest. I have given in tlie last two oolnmna the 
number of journals which different countries take into account and 
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\lw rsiiift of tlie llUlllfcHT of 5U|3(M tO tllP HI I III! VI' fif jiubliaitioiLS, IIon% 
Iiptiiu it irt irtfiicitlt til estiiiTJiti- oi:i:unitply litnv iiuk K Viilite \h to 
jittiichod to I hi' Hirtii ps, Uiero k no uoifniTmty of riplw-titm m to 
wlmt *;hmihl and wlmt hhonUl not Iv iiicliKletl iii lliti ^'altilogoe. 
tfoiiiToilH whiirli iiiuy only very '^Uloiii iHjntiiiii aiiy piiptr wliirli k to 
lie moUnkJ miiy niohily dinduibU tho inindM'jrH in ihtf ooliimn. 
whuli ElIV hy thi' iiiiorprvtuiioii to ^vhut is 

piirvlv tei’linii'EiU iiTtd iln^refon* to Iv oKidinied. XpvrrtlielcssT 
roniimrlioii Ivtweeu tlio I 'niti d Kinj^iloio jtid the i^omc- 

wUnt slrikiiif; tlmt whiU* Fiiiiiiv Is slightly hHinuI in tho mini- 

Ikt of sp|Hini1(^ ciitrifiT it t-onlribiilf^ to tin' t^atiilogiir it Uikiv; sirtoiinl 
<jf nearly donlilc the numlvr of journtils^ aTnl tlie riitio showinj^ tlie 
nnuilxT of oniries iier jonnnil ii* theiefoiv very himilL In 1 lie cnjw of 
r>t'lgiiiiu uiul Can coin ue liiiil also a lar^e rniinlnT of |niblieiitions its 
ronijMireil with the kli|>s mvived. 

Itegiinl however, U- hail to the fact that in tln^ subject eata- 

lu^Tiiv t-he Slime [Mjxn' may fiiriiisli seventl riiiries. Es)x-cisiHy h tins 
tlie tivmi in biolojLdatl saihjects. where? several Hjieri-t^' may Iv de^ 
^rribcih for imh of wliicli a srpHritle ^lip must la^ writtim out. 
Hence in any I’onrilry iietive rliielly in the discovery of ninv sivt-ieH 
the ratio ^iven in the last colninii of llie Itibie would la' abisornially 
large. This is piobably the exphination of the figmvs given for New 
Zen hind. In tlie opinioi] of the director of the eeiilrid huivmi, the 
siundarils Eidopted by ditferent conniries are drawdrig nearer together 
as (tie woi^k j>roiveds, aud iH'fnre long we may theivfore oXfKxl to 
uVitain vatiiable stiitisticiil information on the scienlifie uelivily in 
lUtTemit 1 ‘oniitrieM; hoL this is only an ineidenlul nsiill of tiie 
tindeitakiog. It may rvasomdily Iv arguial that the svieuLitU- investi¬ 
gator ought liol ivfon^ he la^gins a n.'si^atcli to tronble too much 
ylKjitt what may' have Iven done hy otliers in the same diivetioru but 
l:hen'^ is no donlit thiit liefoiv puhlieation lie slionld liiive niftcle hini' 
sedf acquaiolefl with the litenitnre of his sulijeet. A ivell-arrangi^'d 
catiiiogne then tkixHiies a nwessily. though its value as ii nietins of 
lielpiiig i^iideiits differs considendily in different sijhjceSs. 

I'he piverning body of the eatalngne is im interniLlionul con noil 
riifn|K^s| of one representative fiisin ejieh of the ronntries taking 
purl in the scheme. This eoutidl hft.s n]i|ioiiited nn executive eoin- 
niitliv^of which Profussnr AniLHtroiig is the rhairtiniii. 

Theixuitrul hiienni for the piihliration of the catulngue is in l^>n- 
ilon, iimler the iMredion of l>r. Henry Forster Alorley* who has ii 
staff of Ul workei-ri niider hiim There aiv in adilition 11* or 

referees rejiresenting the dilTenuit seiemv^T. Tlie tinnual office ex* 
ivnsesjiidmling sdilaries* amount to idxan while tlie ex^KmElt- 

tnnii on printings landing, atul pnblieutiim in the year emliiig March 
1, l]}05t amounted to nearly M|0(X)* The two items are just covered 
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f»y the g:iiuiiiiities of the (iitreivnt t^mnu lfti whidj, ns nireoily nieii- 
tiniicfl, tnkf the fomi iif siili^'ripUujiM for eopien of [lie nilnlogiiff, 
so Ihiit it nmy be ‘stiul Hint the it^ntnil ofRi-e is wlf-supjMirthig'. 
Aftei- so short a time of workinfr, this sucwsti ninst lx‘ si source of 
(.lOiisjilenilile siitUrnolioii in Professtn- .V^nns(roii>r jiioi tlowe uiio have 
heljwii to iititintf the work. Ihit tlie cxpi-nss's incni'ml in lAiiulon 
only rejiivheiit n fnirtioii of the lotxl f<jMl of tin' work^ Most of liie 
eininlries e^tJihlish re^^ioniil biiivou.H tvhidi pneiwin- tlie slips ami for* 
ivard them U> lAimloii, This n.-ully cimstitiites the Jiiost serious jwirt 
of the noi'k. til (loniiany. for iiistJUK'e, (lie iT^iiiniii hinnius utX' 
iiiuler Professor i rhlworm. one of the uiiivei'Siity lilirariatiSr who is 
heljwd by st.v nssistuiitji mul tk‘Vole« his ivho'le time to the work. 

I puss oti to nil timlerliikmy of it veiy tiilferanl kiiiit. hot still one 
which must be inehrleil in the class whieh pitiiinrily iiitiis at cntii- 
lofTtiiog. Tlie nvetti'iite tleiermiiiiitioii of the posilioris of the stars for 
a jiJirtieiiJar piTiotl i.s n work whirii must pieftkle ail exin-t measure' 
iiieiits of their projwr motions. 1 feint' h constitutes ii ftiiujiimental 
problem of nstronomy. The iiiiillilmlc (.»f stars seen on a lirtght 
nifjht is Iniwilflerinp^ to the casiinl ols?vivi>r. They are Jescrilwil in 
jioetieiil writings us iiuiunienilite, but when an [letnal count is tniiiie it 
is foiiu.I thill their mimUT is reiilly minlerate, nml it is doubt fill if 
more ihan a.(N«t slurs Imve ever Iwri visible to Hie nakwl eye ut the 
stimo liiue» 1 he use of (he telesci>[«'! coiisidemijly increases (his 
mimliei', aeeoiiliti" to the stiBc of the object ji'lass or rcflcetiiijjf mirror 
used. Thus, AfjtelniKler in his grenl. star catalogue iitcliulGd Jicnirlv 
stars wliidi he olisHu vniJ Ihrough hLs leieseope <if 4 indies 
aix'rtiire. The ail rent of photography, and the matitiraeture of .suit- 
aide lenses to lx* ilmhI in i;omii‘(<tinri witJv photograpliy, iticmised the 
listroiioinical imtpol of a fine night to .'inch an extent that it I'KM.'Hme 
passilde to make a further and vety sHlwtaiitinl advancif. The iiiter- 
ixatioiuil .Sl ur catalogue, which i.s at pi-csont I wing constructed, owes 
its origin diiefly to the hard work of Admiral Sfouchaz. who was at 
tlic (line director of tfic Paris Oiiservatory, anil wtio Iwcame (miiverteil 
to the feasibility of the jdan by llit* excellent results obtained by liie 
hrottiers Henry, the jiionecrs in star |ihotognijihy. He was assisted 
by the energetic sujiiutrt of Sir David Oill, to whom the fii-st siig- 
ge-stion was due. The programme of work was detemimed upon at 
an inteniational confereiiiT which met at Paris in the year IS8T. 
Eighteen rdwervatories were to Hike part in the work, the telescopes to 
l»e used were to have an ii|)ertitPe of L3 itirlies. and such a focal lengtli 
that a millimeter on the plate eorre.sjKiiided to one minule of arc. 
Each observatory had a certain region of the sky assignal to it, and 
undertook to cover this region four tim«s, twice with plates of short 
exposure, twice witli plates of long exposure, and to measure all the 
SH iDUtf—-32 
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bturs on (hi- .sliorl espoftiire phoiop*3if>lLS;. The ex[H>- 

jnU'iiJiHl for neprixliictioD in \hy form of rbiirts, nn<l are 
only tnkpn hy sunu> of the. oiif^Tnitcn'se.Sv As lliei'e ure ubout 400 slaits 
on tfleli |)1liU‘ iitid it isikes ulamt 000 pliilc-n to tovur the slam of one 
nhscrViUory uJice, thh mcun.^ that rarh obson^alorv lias in nn'asiiro 
tiparly rffM),00fi star pliUT^^, siJid tlint the o^mplete catolo^nc will give 
I he positions of nearly tJiOOjKM) slsii*s. 'Hiis incluiles nil slurs down 
to tlie ekveiUli niagnitnde. 

The following is si list of ol^serviitories taking psiit in the work: 

Kor i be Xorlhem llernisphere: (itXHmwich, Ox fin d, Pjiriit, Bor¬ 
den nx, Touloijse, rolsJiiinT llelsingfont. Rmne, Catiiniih^ Algiei^, 

For the Stsiitherii Heniispheii*; San Fernando. Tutsiljaya, Santisigf} 
lie Chile, Coriloha, Ca[H‘ of (hhoil Hope, Perth (West AiiHlmlia)^ 
dne>% M ell m mi rne. 

The work I'^itiiitHaed with ihe nltiniute eoinpLetion of the rulEihigiie 
and esperbdly the reprsHlurtioii of the slEir maps o.aiMderuble 

e.xjx’iMlitnre, Each roiiiitry has to niuke Its own arifirigeniefits* whieli 
in the British Kmpirr^ usually rueatLs that each iKJtly c-ciiicx^rned has to 
pay its own expen^^s. There was, however, in this ra-se, some oflieial 
liel[>. The Asirotiotner Royal obtained n cniitrihittion of £5^tKXl 
from I In- (Tovei'mnent for llie reprodurtioo of ehart-s aii<I in the case 
of the (\i|je of fdooi! Hope ihi' iitxiesiimy’ rxpenst^s have lieem met 
from iniiKTial funds. Professor Turner, of Oxford, has olitaineil a 
fTrant I'f from the fMivernmem gnuii of the Royal Sneiety. 

anil It further sum of i^i.OOfl for piildiration from the Ireiisury und 
Uie I'nivei^ity of t>xfi>nl joinlly; Init the Austndiuii ndonii^ are 
niiicli hniujaned hy ihe want of fund)?* and their Wiirk will lie delayed 
in ron-XMinenee* The four P'rerich oli^servntories on the other Inmd 
are well snp[KJrtcil. Eaeh t}f them lias ri'eeivcd ii (ioveriiment rcm- 
triliiitioii of iiiiikitig a total of well over i^hK'^.fK.Kh !More 

than half this goes toward the re prod net inn of the long-exposiire 
pliEitogi-aphs a.s a series of rharls. whirh. however, huve proveil to Ih^ 
Sio rosily that they will priphably never Ik* I'lunplelinL fndeed^ if 
lainuph ted, tludr utility may lo t^une extent lie iinfmim] by the difli- 
cnlty of storing them in an accessible maimer, Profe-^ir Turner 
rralcidates ihal I lie series of maps will form u pih- of W feet 

high, weighing aVponl ± tons. 

1 ntiw piLss on lo a few esample^i of undertakings which are 
intended to fix standards of aieiisnivinent. nr to f!stablish a general 
ngreenient on matters in which nnifomiity is desirable. The fore¬ 
most place in this division must lie given lo Lhe [Jureau Inter national 
des Poids et Mesiires^ established in lhe year ISIS, at ^^vrea, near 
Paris, Tliis hureaii was the mitrome of un internEitional com mission 
enriHiti tilted in whirl i had for its i^hject the sclent.ifie const rue-- 

tion of II series of inlerniHinntil melrle standards, Ry a coiiventioiij 
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h^r tht fljJFeJnit rrniiilriwi iil n rtijtlniiiiitiL; foiifi'ii^in’e 
ln'ltl 111 I’iiris in ;Mflrt-h urnl .\priL jiwans ivciv fnr 

(turning out the work of verifTiiig litanthinjs under n new hitcr- 
iiiitioiiul metric <wi]iiiittee, and fur the jnir[joiiC' of etml/ling ttie com- 
mittee to execute [heir liiities efleetnulJy, as well an of nriiring the 
fudnie custody and pemstn'rution itf new uietriu protrityja-s tuid iikstru- 
Tuent.'j, the IVrnianeiit Metric Huivim was founded. The original 
rijst of the hiiremi was l£>i!,(XXI, and the anminl hiidget wiis !ixe<l at 
irihtNK) fur the jH'i'iod during whieJi the prototyix'ii worx' la>iiig pre- 
jMiivd. after which lime it was e-spected that the exiwiuiiture"could 
lie mlneerl to i'si.OW. In llKtl. however, it reaehtsl :t4jX>U, the iiia.xi- 
mtiiii tn which hy the leruis of ihc cotivention the annimi hudgi-t 
could fai I'tliised. (rrcal Urjlutn did iiut join the ('onvenlifiii until 
ISS4. when it declared its ailliesicsn, A first, payiiieijt of tl.TKT was 

made ua eiilrance fw. and the a.. coiitrihijtiuii now ranges Iwtwccn 

tofK) ami Major MncMahtuu tf> whom [ owe the above iletails. 

IS at presi'tit the Hritish represenlativo on the internutional crunmittec. 

1 111 ' work eitiTjetl out at .'ievres is no!. I'oiijinrsl to Ihc repnaliicliou 
of metric Klandarris, but nieasiuemcnts of prmsjoii in variutiii dirt^*- 
fiuiis have Is'en made with i.Tiiisjik'uous siiixvss. Scientific thermom¬ 
etry owes niucJi tu tilt! inU.Tuatioiui! hureuu. ami in some resp-cts it 
may Is.* said that exact Ihenuutuctry was eix^ated tliciv, I’rofi'j«-^)r 
Michelsoiis work, in which tile length of the meter was enmpareJ 
dinpclly with the length of n wave of ml lipiit. is another ebssicul 
iTii’cstJgation earriwl on in the lalsinitorifts of the international 
budtau. More riHSMuly ih', tlnillaunie examined the phvsical j>roj)- 
iTtii's of alloys, iittlably those of uh-kel stetd. and pmved the [jossi- 
bility of luannfaetiiring a miitvrial wliicli sIiuwh riu seiisilde expan¬ 
sion with rise of teinjieratiire* The iin|jortance of melallic nsls the 
length of wldeh does mu dcp<>ml on teuip'niiim- is obvious, piuvided 
tfiey proves to hi? <Ff 

It lvm\ iiu* U.Hi fitr if I tn iin of ihe exm- 

fereiicc and eon vent ions which have Jed lu a general agriHuni'iil on 
Ihe slumhirds of eleclrie mcasinvmoiits, hut it is a satisfaction to 
know tliai till's!* standai'ils are c.ss4?ntiiilly thoiit> projiosed and first 
constructed hy the British .Vs-sociation. the old firilisli Association 
ohtti no lioubt was found to bi' wrong by more than 1 per cent, but 
11 has nmiainpii the pmtotypo of Ihr pre*!«nt interiiHtioiial unit, and 
in principle the old ohm, voli, and unit !if rurri'nt stand as they were 
given to ns hy the original ctnnmitlw*." 


Ir ISiSl Jinil MPasisfetl .,f rmfa. A. 
VMI|lH)aH>n. f, Vviicatstnne. W. 'riii.iiuisju (Ivunl Ki‘lrlnt, \V. H. ,\i[|ier llr \ 
Miittlilissei.. nor! .Vfr. F. JciiktiiK. lu the foUnwl,,^ vci.r iliswrs. C'.'Yariev 
ttfiJfdiir Sieivarl. h . W. I’hnrii-Hi Slefnehs. I'lttf. OU rk Mniwell, Jha-tw 
Joule, IUKtor lisseibaeU. and Sir CtuirJes Bright were added to the couiaittt(.«. 
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Wliik* ill the laiA' of scientific units *-oirii.U‘te ngriu-iiieul is abiso^ 
liilfly eascnthil. imlforiuilT is tle^iimbli* in otlior Tliere lue 

tiin ttprs of iMJiiiuiulntui-e in ’^iliich confusion lias ninscti pnrtily froiu 
want nf {rencml agrct'ment. Tims llie rwcnt fjnnil iiii]jnivcmi'ut ni 
the o|ilicr(l (Kiwer of tt);h>scojieH litw led to the disctiviTV of tnony 
<l(‘tiiils <m the siirfnco of the incKin. Snitill cratei^ or irfhcr illirLiiiclive. 
fcoture-s tiaimij by one ol.sc>rver iverc nut correcliy iflentified by 
uiiothcr, so tlini at the time the sumo nniiif is iippliif 1 to qoito 

ilifieient thingii by dilTen'iit olk*'i vers. It is quito cU^ar Unit an nitei- 
nutiona! njjp-Mmcnt in limsr tiomeiielrttiin‘ is riillcd fur. 

There upc other defii ieiicics of iniifonuily whidi pcrliniiM aiii»4ir 
trivial, hill ivhit'h yet Iwid to the waste of a deal of lime. Sneh, 
fur instance, is the ihisUioh uf the index in wientifie iKHiks. the 
index is idiovd somelimcH iit the lH*-;iiit]inp, sunu-tinu'S iil the end. nml 
Mjiiietuiies tieilher iit tin: Is'fr'mniiiU nor ul tiie end. Suiue IsHiks liiive 
no index, some have iwo-^me for the .HnUjct-lmnittev and one for 
aatiies of unthurs. Tin: loss ef tinii! wliidi nnses from mic's ignonince 
as to where tulwik fur the iinlex can not be muted siniiily by what 
issiH'iit on the ^^Nirch.hiil miisi im-tilde the time iiwossiiy tu tt'ffiin 
Uic placidity of llionglu which is es.scnliiil to Maciilifie work. 

Wc must now turn to the tmpru serious asiK'ct uf those iiitflrmttutnt!i 
associaliuiis whieh aim directly at an tidrancn uf kiiowledfje. Mat he- 
niiiticiaiis have dritw'ii intinesting coiirluniuiis from the conteiujihi- 
lion of ideal Lieixjfp who ui’i; cuiitimHl to live uii ihc surface arul haie 
no kiHiwlcdp' of anything tliiil goes on mitsidc the hiirfiiw. Oiir 
Eilelidoaii gi^im-try would be unknown to them, mid spiritnalifetic 
tricks (snild Im^ jierforiueil by anyone t> 0 !«sc,s,siiig ctcii to n iiiimUo 
extent the power of t'oiilruliing u third diiueiistun. It is, I think, 
worth while invesligntitig the extent of the direct kiiowlwlge uf u 
tliird dinieusioni w'hich iiiukei' us so iiiiiiutely superior to llie two- 
dimeniuoiiii! beings. iVo are able no douhl, thnmgli our eyes, lu pent'* 

I rale the deptlis of spiuv, hu t wn shotihl Iki ntiHble to interjiri’t tlie 
tiiijjTesyums (if onr sight if vye htul not Hinic tangible knowledge of 
three dimi-UHions and had niU Iciirned to iiriiig the sense nf sight and 
the senH' of touch into harmony, Ftiil onr sense of touch is confined 
to a very small tiislanw from the gruuiid on which we etiind, and, 
indepepidenlly nf aitifieial means of raising ourselves alKivc the Fiir- 
fiice of the earth, a layer h or T feet thick represents the exteiii of onr 
tliree-dimi'tisioniil knowledge, t^iinpared with the radius of the 
earth the ihickner'S of such a layer i.s tcmal) enough, for it wnuhl rep* 
re.Bent only the thicktuna of a sheet of paper on a sphere having a 
radius of 2fip meters, rompaml with the solar system, and even 
inure so with stellar distance, a ihicktse.ss of 7 feet seems infitiileHimnl; 
yet the inflnitcsimaV is essentially ditferent from the. 'dCero. ami even 
wcr(* our liodiea much smaller than they are wc should ooiitiiiue to 
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luivt' tliP jnnvt^r in yUmv itinif^iir^inii^. mu^:ii.teirntiiMis 

rilinvi- lunv Lni|M>rlnnt it is for ns to onr of die 

i-Hiili itself timl In r^teiKl it m far as ix>f&jii>le to the depth beloiv nnr 
feel niiil the hei^rht aU^ve our Iieads. 

Ill from (lie jirbitniry units in wliiuh we I'efer our terres- 

triiil iiiousnreuietits nf to the stiule nn ^vliii'U we nioasiine the 

diniensinns lif die snliir sjrsteni, niiil frntii ttieiii Lo strUar ilhrtHiii'i'nSH, 
Elie iimj^iitiide of tlie earthV rndins or eimnnfereiiiv forms an ulh 
iiiijiurliiiLt iiiiiiiediate rpiEiudty. fhu- nf (he first acts of the Kiviirli 
Ai*tidetii3^ nf Scieni^*s- fontidei! in ItHtih t^ntKisted in nrjssitdKin^f the 
work of uiTuriiEely nnuisni in^^ the diiiiensiuiis nf ijie earth* and this 
at once eiiabled Xtnvtoii to mnfirai lus rtdebnitecl theory ftf imiversnl 
^rrayitatioik As iniproyeuients in Uie nietlnwls of nnnisiirin;^ kepi 
pjiee with the work art mi I ly accomplisberj^ ijiir bnowlei!^* steadily 
iiiomised, lint are stili imj>niyinjz on it. Xew [in^tdimis Isave arisen 
rtspiirin^t more inirmte study, nmi the Jiieasulenient nf llie shape and 
size nf the citrlh stiil miiuin a i|iasliim of the lirst iin|kjrtaiu^^ The 
lEiitual snm\ys uiid triaii^iihitinii mpiiml for the purjMnsi^ nri' of 
imrej^ity left in the initiEitive of ifiiiivuhiid Slates or to the minbina- 
limi of the nStEiti^ lirinninly ^'^meerneiU bill the generjU ili^stssinn of 
results^ ns fsir as tlie^^ lo the eartli as a whole, ih enlrnsled tn an 

tnlennitLoiinl ftiNwletir assia iatiun. whirh at pn^nl ronsjsLs of twenty- 


one States. Tliese. together with 
geiiernl fuud^ are entenii in the fo 

__ _ , £Si> 

their anniiEil contributS oils tn tlie 

1 lowing Uthle: 

All ui pin frani 

Denaiark ___ ___ JO 

I'nrluuiil _.... , #tn 

_ rtitii 

T£'<.>Ulil]LlLtrt __L... SO 

FnniLV____„.„ ^^on 

ICuf^Ea ___ _ ,.. . .''Inn 

ijnsw __ 411 

Great PrEEuln. _ jMXi 

\Ui\y . ... _ . _ . JiiM'i ■ 

SwikScd -__ _.,_ _ _ __ Hi 

t?H'Jt2yfInud_ __ _ to 

SEf>riftn jfi 

Jaimii -._ 

HfiaEn ____^ . .... iTiO 

-Mesleo _ . _ ir^i , 

f liiTisn re iCj i 

TUr mloiiEi^ ef tlu' Wtla.TliiiiiJ.K . , -ui ‘ 
Kurwny _ ____ _ 4U 

1 I'lilti*!! Khiiksi.... . _ _ :tnn 


I'lie I'ertinil bnre:iii nf ihLs nssot-ialioii is attached to the HoyaJ 
(fC'iHieliic Institute of l^otsdaiiii, wiiich is under tlie ilisiirij^iished 
dimrtion nf l*mfessi>r lEelriiert* who acts as st'crttniy to iJie assneiii- 
tiinn 

'live question Eif inesisiirinp ttie size of (he ear(h tlejauids tn a ;4ri*iil 
extent on the measnrenieiit nf of jneridiEiru As loii^r as we were 
ennfined In Hiirnpe for (he Jiieusiimueiits of Ihivw an^ tltey nwained 
nri:i sstirily shui l. but larger iMirtioiis nf niir ^Ink^ linve Wi nnie ne- 
to the tluKHlnlile. iinil there is i^|a^cially one^ air whiiili is 
distin^nislieil liy (he fact tlia( it is the lonp^t fKWihle which ean U? 
tnimi ahiiiy the land cEiverini^ the eatih s surface. It runs jdami 30^ 
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rrf Cifi-pmvhlu eiiiiI w hup- [wsitkm nf ir jjiissos tlii-oiJ|:lj Afr™. 
( hvitij^lii \l\v sitiit Sir Duviil (5ilL ilw wiirk 


(if liicii-iiirETfcjET tlii>^ uri' IS in liuiuL llion^li ni ilit* mninvtit 

Wfliii (if fiiiiJ.s til i,whmp‘r ils i-(»ii]pinion, "flu* K^yptiiiii 

survey etitnisk^il t(( I’nptJiiii LyorLs xviH no ilonlit rcH?i-iv€? iunuiiiiiHi 
support, nnti by ini urnin^.nuojit enteml inUi in'twetui it present at ivps 
of Eliu (iertoaii (joveriniient aiul Sir Dsi^'td CtiII at a conference Held 
iu Iterlin in ISIMI freniuiiiy undertook to curry out ihc trian(fnhi- 
tiim her territory in KoiitbweKi Afri(?ii. I utLilerstiin-Ll this 

work lijis la^eii iJi*ne tmd the triuii^iihitiun of liie Trtinsvaal and tlie 
flninp' UiviT C^Elony in ulso i^otupfeie. Tliere is Hiill a ptp in the 
s^uithern |>;(rl of UhfMle^^hi;, but thi'io U every Jhmh' that diis will si.Mm 
lie bridgeil i>vrr+ The l^rbish Smtlli African t^onipiiny have ajieiiL 
£?H;,(HhI' (ill I he work iimi thus hiEve very inalenully assisted uti iiii- 
IKU'lant enterf>i'ise+ WImi the Africsin Ein- is coitL[dete it will lie eon- 
liecteil with I lie Kiissian and IbuinmniEin ares^ so as to fortii u con- 
linuous cliain of lOrc" exii^ndin^ from Tlt'^ north south latitude. 

I have to jMiIiiit out, however, that in the opinion tfmse l>est able 

to the minplinion of the t^onlh Afriiaiii nii^ is not the only 

undertaking lo which this luuinlry is called upon to [niy attenTiou- 
T\w irianpihitioik of our yivn island* e.vcellent as it weih when lii>rt 
iiiiule* has fallen Ik'Iow the at^ctiiiicy rei|nireil in niiHleni p'^nlelic 
work- 1'^ntiL oiei* fnnduioeotEkI IriuEij^ilation Iieh Ix^en rep^ate<l tlie 
sums wliirh ]IE |rri:'^eiit are spent on tin* detailed survey iiii^^ht 

find a U'tter iist^ 

The main it*sok of the work hiia I bat fai' a%s pri'sent nuMis- 
nnanents allow ns to jiidg\*. the sut^fatv of (he i^iin Ih=* well it-jj- 

lesentiNt by a Kiirfaei* (^f revolulion. eukI it is imt ncc-essary to asstitue 
u more (oinplif'iited sha|ie. The mean radius of titc earth h deler- 
nLined to aiiont ISWl iiielei-s, ^vlihdi meiiiis a [Xussibility of donlit 
tk I non lit in ^ to idKiiit one pait in rtP,on(K 

tieodetu: work Imwever, imr confined to measiirt^nieiiLs of len/^lh. 
for iuLportant iuforimilion iivay ilerivetl fE'oju an exact kiKkwIed^ 
of the aiN'elcrutioiL of ijrikvily over Us surface^ The iotniLjucaiou of 
(lie iLtmdijliim of short len^h intended fipf ndiitive and Eiot for uIjso- 
Inte iikeasnreineJit lius peatly facilitated ihks work, and it Is ho|ied 
tliat Ihest* iierohduni obH-rvatiuiis may lh> eaiTied out over still iikore 
cxtendiHl ri'iLdons. Iikdisk js seUin^j a o^hhI exsiiikple. Il has iiieasiii-cd 
two arts of oLerKliaii. Lkml the invitation a I work cnirkd ont hy 
t^kplEiin Humid EkikEl navndy piddi-Hhed liy llie Itoyal Sia-iety is of 
liriniBiry inipkrtance. Hut, otUei^wVse, Hritisli ('olnnit^ r*Hinire cn- 
i'oiira^iuutuil (<k do more* [ an( imsuixHl lluU Eueasortaikent-s of the 


jjrivklHtKUkal miLi^tahi in (Sniada wouhl \n? of the ^m-ate-t iiiiportuikii^e. 

Ilm iH^arhi^^ of siieh wtirk on our knowledp; of the i*Ekrth luEiv fjer- 
haps ln^ illustrated by one exikinple. It lum oflk'ii Ik.vii a maftcr of 
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Ik™- Iiimiiidiiii dniiriK ns tlip II iiiiiilnyiLs could i-wt an ihc 
lower slriitji (if till' Ciirlli willioiil mishinj; ihcm iind foi'cinjj lliviii in 
hy the jmre |i(iiv(>r of their wcifrht, iiiid llir inwt pljiiiHililp thixin' tn 
ii(»Himit fur tiiis WHS fimiul in tin* idiii snpgi^tod by Pintt tlmt 
the iiiuiiiiitiin clniiiiH innst iiol lie cnniptncil with u Jnrp! wci;ilit rest¬ 
in',' on iin iinderstittcliire, lint nillicr with a li-'hlcr IkhI.v piirtliilly 
iiiiiDprsed in a heavier one, Mountnins. inx-ortlinj' lo this iLeoiy. flout 
in the Ixifly tif tlie eaith very nutch like L[y!lH*rgs flutit in water. The 
tiiitli of this tlieory can only lie tested iiy iicc^iirate itiriisiirciiii’iU of 
the ^ritvltiitionnl forw from which iiifomuition muy lie deriviHl nn 
the di.slributioti of demfity in the enrth's stmtn iiciir the surfiice. On 
the whole, the iiieamtirenieiitu so far tivailHble liave eoiifinncd I’liitt’s 
hyjxitlicsis. 

-More ^'cenily tiinitlu-r jirobJeni liiis occupied the iil tent ion of the 
liilcrinitiomil (ietHletic Astsiciiiiinn. and owiiifr to its iiiiinediiitc intei'' 
(•?^t has hIisoi'InsI the ^eater jxirtion of its funds. The astiMhoiiiii^I 
world was sorpriseil by the announcement of [’rofessiur Chiiinller tlitit 
lu- wosable to deniotistrnte from existing observation.'; tJiut the eiirlU’s 
pole (h'seritaw a elosial curve, taking n In nil foiinrsai months to rotii- 
jihite a revoliLlioit. The fwissibilhy of a farrimlic shift of ihe eartlrs 
axis was foifseen by Knler, who ealcnliited the tiiiu* of revoIiitSon to 
lie ten months, but hIvsi'IWh lions <tiil not slinw ii sensible [A'riod of tiial 
dnrutimi. Xo one apparemly Indore t'handler tried to Bt'e wlicHher 
another fieruHl iH^rond a small annirui one existi'd. The dis<!repanev 
la'twtH'n the CiLlmiated ten iiiid the oliserved fourteen rnoullis ivas 
elearcij up by rmfos-sor Xewcoiub. who |Hjinted out Unit Kuler's i-al- 
ruhition was bastsl on the st]ji|iosilion tliuL the ('Jirlh is an alisoUitidv 
rigid ImkH-, Any yielding would increase tlto length of ihe period; in 
fact, the earth imist lh> nuin' rigid ihan sttvl in order that the [leriod 
should be as .short as foiirtia-n months. This sliows how indiitn-t 
in fori nation on the physit-al pro|K‘rties of tiie earth niiiy lie nbluiiiod 
;^oineliiiu^ in an itnexiHi'ted manner, tiu' perimlic revolntiou of the 
jiole leading to an estimate of tlie avemge rigidity of the inti'rior of 
the earth. The total displacement of the i>ole of the earth from ihs 
uvemge position b stmilL never amoiioiing to more thiiii S tneters. 
The- amirat-y with wliieb that dbpiawiiumi can U' nifasutvfi Is a 
testimony to the e.\(.t‘llcn«' of oiir astronoiiiical oliservatioici. It ia 
a type of work in wiiieh cooperation js absolutely necessary. Tlie 
Kubjeet Inis received additional inteiTst thi-oitgh the suggestion nuide 
by l*iMftissor .Miliji-, in bis mviil Ihikci-ian lecture, that seismic dis* 
turlnitic(!fi may la- ('itiistui liy the changes in the position of the einih’s 
axis, Consideriiig that the distortions in the eiirlli ore snfficieni lo 
increase the {lerualic revolntiim of tile pole from ten to fourteen 
tiinnths, this suggest ton is well worth jiiv(s;tigiiltoii. aiitl tile £;ino per 
annum s[HJiit hy this emmtry in snpiwrt of the work of the geodetic 
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will \w. W 4 >ll employ wi if ii filhiwiri I lie V3\g^iriQ3 of mir pole 
to Ik- nuin- elodt-iy irtiulitxl iutd nil rlii* <Uiiii-nsioTml (piJiiilities of liim 
wiirfure of the efirtli to more jiciiriii'iitely kn[»wii- 

TIh- t-fmtriblit ions l>j the cetititil hnrtniii of thbs Ai^oeifl- 

tion froit! llie piirtiei[) 4 iliii^ Stsites ntnoiiin to iibuiit £3JX)0^ niid \\wr<} 
is it hnkTi(?e wiiidi at thr eiid of anmuiiti-d lo i^ver £5^000. The 
e^(}eiif]itim<' <hirin;^ lfl05 wns Hourly £o,tK>0, n-duriug tin- baUmoo by 
£2J^10. I'he priiiripul iloms of iiw exjHOulituri' wort' foniioj by 
trilikitioiti^ toward the maiiileiinore of sis stfittotis in the Nnrthorij ami 
two stntioiiu in the SnotluTii Ilenji^phere fomirryiis^oiit llie oVrsiTVa- 
tioiift rehitiii^ to the ohuniTK'^ of thi* position of the euilh h iisis. The 
whole roHt of this serviir^- Ls iilKJiit £4.45f>. The hononiriiiin of the 
secretary is whirli, toj^ellier w ith the i-iyst ui j>rintin^!, posta^. 

an<l Li filial 1 lU-m ff>r ^ints towanl spoeial scientific work^ makes iip 
the espetulhure, Xo elmr^n-s ure iiimle for ofl'an? exjUMises, which are 
flefi-tivH by llie Pntssian < iOvenirneiLt^ 

Ha* ireoiletic- work jntlii’ertly ^ives ns vulnniile, llkouj^h only par- 
liaL infoniHitifHi on the inn-rior of the earth, Init it eontines its4-lf iti 
the iiitiiii lo Ihe siirhov of liie j^|ok-j the iiieestigniimi of llie atmos¬ 
phere i^inae.-^ ns Ihw oiii]. 

In an aiMrc^ drSivert-fl to lla^ ttritkh AssiH'iation at its lielfa^-t 
itii^tiii^, hi 1 exprt>iMMl the opinion tliitl meli'oivdoj^y might 

ifcfivain'efi moni* rapaJly if all laaiiiiii- uljtft^i'Viitiotis were stoppe^l for a 
j>eriwt of five ypai>., the energj' of observers Ix-ing cnnwntratiHl on The 
disTLission of the n^nltii ulreaily obtainciL I um glad to say that 
iiieteorf.dogists have token ^rioiisly a reiiiiirk ihe iHrlniein af which 
still reaeh me frojii ilistuii-t parts of the earth, llfccy disagree w'ith 
mts hnt their disagrss:-iLienl is of the a[>ologetii' kind. 1 do Tiot wii^h 
lo n-tract or to wi^tken my previous statement* but merely now 
rpiahfy it to ihe extent that it in only tu lie applietl to twoniimeriHional 
metiHkriplog)', There is a thm--{Umt-n.sif}niil meteorology as far 
reiiioveil from llie one lhal eonlines itsidf to tile snrfare of ihe entli 
as thniH'-ilimensionni space is from n lint aren* Hjiw-ilimensimial 
meti^fpi'olngy is a new seii-Eni-^ wliieli iil present itHpdii,^ the cstaljlisli- 
Tiient <+f new fads Isefonii their di^mssion eiin properly iH^giin The 
exieiL'^inn of onr miige of oVxs^-rvat ions by kiti^ii and hallimn^ is of 
eoiFi[panfclively n^E'eiit iprigin. Mr. Areliihsihl in this was fme 

of die pkcmiH-rs of iiieli-iprohsgii'ul invi^stigkition by means of inslrU' 
nienls attLirlii-^l tip kites. In ihe Uniteil Elates .Mrt Krrtelu having 
p.-stnhliHlnHl a separate olpsi«rv»tE»ry, sueet^i-shal in rtinviiiring janeiitific 
nn-ti ijf like gn^il value of the ri-snlts whii-b eouhl ii^- obtaiiieiL Mr* 
1^ TeisH^rt^ni^ lie Ihna, wliotMuhUshtut and niaiiklaiiaNl an kkl>s<M'valnry 
ftpr dytuontr nu'^Osprfhhigv at Trikpia-s, near Paris, miHp>ml similar 
^s■‘^vi^‘tsii wiiii regitrtl bp pilot or maiini-d balh'pons tairi'Viiig aiito- 
gTii|phiiail itrsl niim'nt:^. the aeriknaiktiral iileparlukent of the Koval 
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Prussian JIet^?orolog^kfll IiistiUiiLs vrilh nsK;tur Aivsinaiin nt its head* 
under the diivetion of PitjfeiiStn’ eon also inatle n niindKT of 

inijxprtunt contributions m the early stages of the icvorli- Profoss^n- 
llergi^s^IK of 8lnisbiirg, ainiiliirJy made oomerous ex|w;rimerit4; jtiid 
rliiefjy tlmoigli ihe efforts of wliofs' Uiitiies have Imhoi men- 

tioiiect^ and iriori* esjjreiiiMy Profewscir IlergeseJL an internet ional 
HgreeiiiejU hits Imhmi scHrureil l?y means nf wJueli kite iitic! LKailocm 
asmits lire made in several countries on tlio first Thursday in each 
month and on three con!?i<*cutive dayjs during two months erf the year. 
A large station for aerpmiuticiil work was recently established at 
l^iiiikHiherg, near Ilcrlin, wlieiti kite^^ or ljallfH>ns tire sent np <huly for 
the |iiirposi^ of securing meteorological rett>rds. The greatest hedght 
yet reaclietl was during ihe ascent of the '2?>th of AkwenihrtTt lifOB, 
when liy means trf si*venil kites Si*iit one after another on llie siinie 
wire- the upper one rose \a an altitude nf fh4+50 meters, uhiiost e^Lactly 
4 miles. Owing ti> wziiil trf funds this coimlry etuild iinlil n-^-ently 
nnl_v partidpiite in lliis work ttmaigh the individual efforts of Mi\ 
Dines, who reccivei:!, however, wtnie assistance ft oni the HrSti^ih Asjso- 
ciatEon [ind the Hoy a I McswrologicaJ Swiety. 

I’he recca^st ruction trf I lie met^winhlogical tillicc has made \l [ajssihle 
now for ^Ir. Dines*s w'ork to ttnUiiiiK^l hh part of the rgular work 
of tlii^ iLiid further sEaEions iirt» ladrig iililishc^rL Mi\ t^tve 

carriei^ nut rcgnhir aKia?nts at liiH own ex|HU^-Se iit Ditcham Park, anil 
Ehrntigh the i^xjoih* ration of the lioyal .Metetirokigicid Stxricty and the 
I'niversity of Maiichrsten asesistctl Uy a coiilrihtiiion for apj^anitiis 
fmm iho Royal StK-icty govemrueiit grmit fund, a ix'guhir kite tT^latioii 
is being establislieLl on the llerbyshire inoorsL 

The imenuitional conimittee which eolkles the oljiSt.irv-iitions is a 
eomnn^sioii appoititcd by a union voluntarily fonued betwi^n the 
directors of iiieioortilogiiiail oljservnttiries and institutes iff i-uiiJiitries 
in which regular oljTterviitioiVH lire lakem T!ie nni^ting of ilircctors 
discusses sch£‘iiies of nbta'rvaliulis tiiul cnoniriige'-s uniformity. 

If i men!ion a few of the difiicuhieH wdueh stand in the ^vny of a 
hoiungeneouii system i*xEending oVit Kiiroj>e^ I do it in tlie hope tluit 
it nmy perhaps idtiTuntely assist in jeiuoving i?ome of them. It is 
obviously tlesinihkr that the dnirts^ which hiv intended to show the 
distrilMilioji of pressure iitu] ^eTll[M^^atl]rl^ should 1 k' derived from 
ohstvrvjilions made at the satiic huuK Germimy observiW5 at oYduck 
of f'eiilnil Eiiro|Mnni time, niitl k'nince olisiu’V(,-s Hiniultaucously 
nearly so) l>y chiKising 7 oVitM'k Paris Liuu^ for its n'adingH. 
fil>t^-rve lit 8 oVItx^k (irf'ciiwneh time* tvhjtli is an hour later. It 
is the givat ch^-iiix^ of rniitinentiil meleorologtsLs that our standard 
liour should la? 7 o^clcwk^ luui w hat pnniuiis it from lieing soi 
(’hielly au<l ahsoluttdy the mhliiiojuil cc>s( which the iJOst-tjflk\> must 
claim for ttic tninsniissioii <if telegrams j tiecaiusi'' messagei^ transmitted 
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liffrire nVlock ^^uhJcHt In iiii jnlflilioTiii-l thurgfit^ of I ftliilling 
which iTuiy U* t iiiiiiH tl liy the tlm ctiiiiii lu-wg |Hh^£;ibly 

iiK'icJist' to 2 shilliiip^ wlii-fi till- postniiislcr tiiul tt^lcgi-tiphist iirp 
(litTcii^nl Tlifs is [irohibithiv hut it liccs nnt eshini?:L tht' 

ijicuiiceiiiciioc of tliti iiddiiionat chiir^^c. the pnrpt^si* <d weiitlicr 
forcciisttug it ii> ckiirly iieces.-iary tlitiL telegmms shoiihl Im? reccivt*d 
iLH early us possible by the nictetirulogicol oflict.^ But the H (/clonik 
rule flehiya lele^ersiiiis from some li'isb stations, beciuis^^ S u"clock 
by Dublin tiine is SSTt by t Titeiiwich litiie, iiiul therefore Irish telr- 
gntins may have So wiiit sintil rieurly Imlf past 8 if Uioy are to Imi 
tnmsmitted wilhont e\U'\i duirge. 

While the international or^anidation of ineleortdogy is well on it& 
way, though iliflieuUios such Lks tfio,'^ 1 Intxe mentioned] nmy leiiii> 0 “ 
mrily retard it^ miother question not altogether di-sconnecled with it 
has Immmi niii 4 ed by Sir Joiin Eliot. This is the e^lublishment of an 
iri^^iLiition devott^d to the colkn-tive study of meteorologieal problems 
ntTectitig all puiis of tlie British Dominions. It is triLen ni}i only in 
this hus nisii in other iiiattors^ that in order to lake our pi-ofier pa-^ition 
ill iiilernuliunnl work it is lu'^-etMiry that we slionld set our owm liaui** 
In fjrder, and w'r mnsi frive Sir John Kli^^t'*^ priqHjsuls nnr liearly 
sup|xn'L if I 'lo hot enter fnrlhiT into this question., \\ is l^eennsi^ 1 
am now rieuliiig more e^im-iiilly with piobleniiS whir]i lieyond the 
1 3 III its of I Ilf! Enijiire.. I ir^iime the ejcislence of a initionail orgiitiiza- 
tioin but Iny fui the ihsofSciency of thift Uniilutioik 

The linportauue of the srdijert, however, inny Iw my jiLSli lice lion, 
if 1 dinvl ultenlion for u iiioiuent to the niHeorologieal qiiestioii niS 
it presents jtsi«lf in Thdiii. We nil know" und rfnilize the vital imjmr- 
timi-e of the rainy seasoTU uud the licneiit which the native popuhitioii 
would tlerive if it wert^ possible lu pitdiel, everi if only ijn|M"rfectlv% 
the Slotting in of the inoijisoim. It ap|>e 3 irs i\mi DtKrtor Ti\"alker, the 
pn^sent dm^dor of oh!^4U'VsItol■ies in fndiut n^Tintly i>htaiiied very en- 
eouraging I'esiihs in this AiH^u'ding lo his investigutiohs, a 

forisiisl <rf the inoiisoou may 1 h^ derivtsl from :i kiiowUHlgi' of the 
weathiT during preeetlirig months in ilitlertait pnils of the worhL 
Thus a lieavy rainfLill in Ztinzihar in May is followerj by n wviik 
iiiohsoon^ while a pii?ssui^* defieiency in SiImm hi during the month of 
Mim-h Indicme^i ai pnihjihle (kdidency of min in fiulia during tlio 
following Angiiht. I need not insist on the iin]jortan{x? of these 
results, ivliieh ill; preseui. are purely eTiipirinil and require fnither 
eoiitirniatioin hiil it is qiLito cleur that for the siicoessful |>rosecntion of 
iihipilriis^ polith^l iHuindaries mitsl 1 k^ tiisregarded and a J^steni 
of intercom inu id ■‘at in 1 1 orgauirHctl Ukiw^een the t'mintrii'^ tdiiefly i%n\- 
i!i'rned, l>BNlor Walker hiiri>rms me that he has stiret^sfiilly Jtrnmgisl 
for teU'gin|thie riqairts Ok Ih« sent Uy him itl thi'^ la-ginning of June 
from siis dViTenuit sUitioiis in Sila^rtK. It is hnpu-d that this coopera- 
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timu whIHi wtis iriinvnuEihblv i luring tlie hite tuny 

iii>w I Nit m>:tsiblishe(L 

'Vhe c'Oiii\st i>f iiit4.'i'i:i:i.liiiiml iinis nut nlwtiys run 

^inuKJtlily. 11 ir rtbii'ts iniuEe liiwiinl in Mtrl!iijiiHk<? 

i‘is'unl> LiiVfc^ iirifnrUiiuitily k^l lu diiri^nture^i of opiinuiit ivliirli liuvi? 
Iiithcrto iNrrvpUtrd ii truly iiiloniutiuiial heiujr fm-ined: und if 

I give n >horL hi^toriod itovnunt nf ilw wliii-li liuve kd 

up U) llit^tve il is nuly in tin* lidjK* that this may lu^lp to 

retudVo tiuun, l1io -^uontUir itiveslipitiyji of eartlnjnsikcs iiuiy Ikj 
said to havf l)t>gijn when E^ritirdi prjjfessors of physj^^^, rii^int^^riiifr, 
und wvw ]i|ii)oiihteil at tlu? Inipfrial Cnlkp^ of Eiigineering 

in Tokyo. Some' of them on I'Ptiirninir homo sin:riaakH:l in intfittating 
Llif Britisli As^Adiition in ih^ suSjjhHh Ever situv thut ussocia- 
liujj hus LK.'en un aeliA'e J^iipiwrb^r of H+ismitr in vest lions. The much 
disttirlMal region of the Jitpiinei^^! bhindti was iiiilnrully the lirst In k; 
stndiiMiU l>nt in 18lsri l^rofcAsor Mihu*. jih of the secreturle^v lyf ilie 
eumuikltee^ issniKi a eiiiuihir culling utteiition lo lUe di^indnlity ui 
ol^^rviisg ^viives which have truveli^Ll great ilistiinci.^^ nml sfiiiie 
months later Dr. K. v. IkSKUir-lhisc-IkwitK, of Strashurg, divw np siig- 
gi'stions for the estuMislimeiit <yf an inlerniitiotial ?;ystein of euitli- 
fjLiake stations. I'o tliia stdieme Froft^i^^in’ ifilne 3\ii<l other meiuliers 
of I lie Urilisli AASiM'iulicai rtiniiuiUce gave their np]>i'ovaL The w- 
o|KTalioii which thus siauiaal liupjiily inungiu'iitiHl was ltr<>keti hy 
tJie nitfortimate deiilh nf its uriginatur. rircumstmux's [hen Lirose 
wliieh i-nmiadled tlu' Ih-itish A^^s4Hri3l^ion mnunittee togn its own w^a3\ 
ITnder ii.s direel inn a system was fsluhl ished whieh nnw ineludi^ iiUout 
forty statiiius tlistrihnieil all over the workh Hnt the netuls of ilif- 
ferent eoniitiies jire not. aiiul wejv noU lueiint In Ikt s;il:isiiiKl hy ihLs 
orgiLiii/jilioii. 

There is ahvaj’s u r'ertain nninUu' of earthquakes luiving purely 
ka al imporluiK'e and rei|uiriiig diwiissioii from u jnmdy kRul jadiit 
of view. I^’or the |>ur]>ose uf stuh diseiisnioti ixdating to tlie distm'h- 
ufax'^s which ehiefly alfeel militil Europe, tlie uiiiiui fso-etilled kartell! 
of [he sieiidetjiios of ViiHimn .XTutitelu l>dp?4g, utid finttiiigen formed 
a i-omniittix" and did eM'idlenl work- In the meantime Professor (Jer- 
lund., wlin Eiad sucix'i'^ijed Iha^lnr Ekla'iir-l^isidiwitK at Strashiirg^ 
ha<] jjersougilly invited 21 nniula^r erf friends inteix^^led in the sLibjVet 
to a eoiiferenoe at fc^itrashiirg* wirli the of forming an inter- 

mitlonnl usst>eiiitioTL This wjis followetl in VM)l\ hy a ff^rmsil con¬ 
ference called l>y the tji-rnuin (loveriimenL nt wdiich iJri'git Ihdtaii] 
w'jis ix^p resin it etl hy Sir (uxirgt^ Ihirwin und Pro bestir Milne. Huh 
ixjnferenee di'ew iiji a aeheme for an inti^rnuhomil assfk'iutjon- and a 
large nurnk-i' of miintrias, imdnding Unssi;i und Japan, joiiieil. 
Stmsbiirg W’us scdei-liui as iFie sen( of the it'idral luiresin. 1 he tnsil- 
ter cuiiie np for discussion at the meeling nf the ItiteniutJonal ^Vs.so- 


508 


INTFJ^StATIONAL, S4UENCE. 


uf vya?! hAd in Ivt^iHloii in sinJ si coiii- 

Hiktotf wan fur llir purpo^ic^ of ^uch luodificsitimiiS 

ill lUe roiiHtitution of tho WL'ismic nrgiusi/nlioii os might bring it Into 
lianuonj wUU the virus of the uanoriivietl noademioM. This eomniit- 
owr udiirh 1 had the lionur lo i>rc'Side, mut nt Fnuikfort inid 
i-i^otiitiieurhsl n numisKT of inii>ort4int tinges, vvliich ui'rg umiiii- 
iiiuiisly iM'ai|it 4 ffi by tlir second sct^nir t'Oiifci-eiicc, ln^ltl last summer 
in Ih^rlin. In roiis«|iieniA^ of ibis ticcejutflmx?* il iijsijciirs that Italy 
and the rniteij J^lsitrs joipi^tl tlie soisinic asscHMuliim. while Engbiul 
ile<‘liireil its williiigiH'ss to join under ri^rtniu rotiditioms^ of which the 
simukaiLrous adhesion of Fnmcc wan one. Tlie following snmmiirv 
of the J^tates which have joinefl and their popuhitiuii is t^plecl from 
ihe ofticitil rejMMi of the lust meeting at IVerlin t 


IViUEitiy. 

lV3l.aliiUaEL 

c0iiiiaT+ 

1 

Omtii- 

Ikurkai- 

iitfruLiirL I^IrlTif.. 

Ihctarl>^n».. r. 

HrilvArlA... 

440, top. ODD 

i,ao,aiw 

a, 700.000 
4,000.000 
19.000,000 
1$,000.000 
7Ti,IiOO,0D0 
3,W,000 

i't.OODLHO 

h 

|tPil7........,.....,r^.rr- 

... rr 

NiiriSi'Pir.,,.,- -r.. 

ia,unvijixi^ 

\ .'me. nKE 
&^-iDo,on» 1 
e;,^,ouo 

m^ODQ.OOd 

d,0QU.000 

iloo 

Ml 

Id 

1 40 

ita 

1 ^ 

i-mif . ... 

KcmRQ .... r*. ...++!■• 

SpiJiii.H,,^++.++.. ........ 

ril.l[r*i5 Sl4tr^r.,,r,,,T — 

OfVEYf . ... r r r . 

EiUDRMlSf 

JniVLlh .r........i...TX- 

Vbewj'kiinTw^thf NO-h' ' 

• .rrr-- ..- 

efvrtnflml ................. 

' .. .... 

aOMfU. .. . - 

: 44u‘a^ErlAud.Ht.^.. . 

i 


Tt was dw ided ill the Berlin nuNi^tiig that Profe^'^'ior Kovi*[;ligethy, 
of Buda[K^t« shoaUl lie stHn-etary and Professor Ptilav!X*p, of Honl^^ 
the vicc-presidem of the InliTOtitional ^elHiiiic AsscHniilioin Pro- 
fesscu- (rerltinJ hail already previously l«H'n di^igmited as dii'ector of 
the t'entnil hureaiii Tlie ivlBn;' of prej^ulent of the iissuKdalinn was left 
vaeaiit until llie fiiiiil ileci-sion <if (Treat Britain as to its niliicsion had 
licen settled. Theiitt the matter stands for Uie 

I'iic disastrous rtsililts of rereiit intctlu^uiikes ami volcanio erup- 
l lulls have directed inenra&^'d ut tent loll to l!ie snhjecl^ Its ihomngh 
invi'iitigation is indeed likely to yield im|airLiin^ iriforniJitlon on the 
inli^rior eoiistiintuii of the earth, .\ hearty tm^ixu-iiilian to obtaih 
and I'ireiihfcli^ the inaterkl for a detailed disenKsion can mil fail lo Unir 
frail, ami even though there may 1 h^ Irgitimnte grounds for ilii^atis- 
fiu linn at the manner in which a parlicnbr Hidieme lias orgati- 
iKeil, 1 must jny own ci|itnloti that jtl the prt'scnl moment the 

[K^riniinent iiiteresils of tliis country wmiild Ik^ l»esl i^eciiml hv our 
joinmg the assvialion and helping to dirt^ l iis work in a nsnnner 
which won hi nssist rather than hamper I he prcK^nt orgimizatttui of 
I he Brill nil Ass4.Hintion+ 

I do not like tiN ikincliule witlioiit mefitionlng a newly i^tnhlisheil 
orgiinii^LUioiu whicli has its eentfwl hiiiTun iu itiy imu lalHimtnrv al 
the University of Mivndsoster, This is a union for the uli^^Tvatiun 
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of i^kr jjliL^riuiJieiiti. C^iilletl inti> U^ing cliiefJy l>y thu (thi^gy of Pro- 
IIhJls this iiNsueiiitiun i?; unif|uo in iwo rLT:?|x'('ts, It 

niios more direv-tly Jit condnetiisg res<»iin'h work ihiiti the oiLst witli 
other nnian^^and hi m fur may nm the diiiiigirrof hsimperiiig private 
etTorlr^^ danger Iuls* \ Iwlieve, Imh^h ivell giiariled agninst liy the 

i^OtnHtitntioii adopte<l at the htvl iiieeLiiig of the cunfejvnee* held huift 
Se|iteriik‘r at t>_xfiiTiL The .sei-ond laicnliarit}'^ n-^ferreil to is that it 
works ji eeiihiit Uiirean, n tynnpoling horeaii hinder the direetioo of 
FVijfeivSor Turner), actd is gtiing to piiblisli fninwieticurs witliont any 
ftiiids lieyund those doIi?fl uni to it hy clmrily. lU vitality will, I 
liO|H^ help it to o^'er<*onN^ its iiiiliul trouhles. Its urnhitious pro- 
gntmme ineliuiesa deRiiiU* iigrt'irnitMit on tiie staiidaril of wiiVi^ loii0h 
iiiid iiivestigatiofis cm tlie |KTiiinoetire or variability of solar nidiiilkii. 

Tills hilter i|oestion is of y.-oiisit|eiidile interest to tnetei>rologistiij 
lintl oonivs,, therefore, within the purview <if the dtrertors of iiictetoo' 
logiral iilisei'vatorit^s, who have also, under the presidency of Z^ir 
Soi'jmm lv(K^kycr* esiublisluH;! a eoniiidssion irlnirged whli its discns- 
sjoii. An anungcimetil hiis k'i'ii tiiiide securing conperatioii lietweeii 
tlie tw'M Imdies. lhc» l^nliir Tiiioii leaving out of its progniinnie the 
difKcidt Epilation of the iidatiuto^hip iH^twivti snri'S|>ol vartability and 
I l ie ten roll igica t pi i e i ton an i a ^ 

Although [in inineri'ss^iry overlapiiiiig of two separate lUitimprises 
has in this iiistanix* lieen iivnidecl, siieli nverlnp|>itig const a titles a 
tvrtuin fhitiger for the futnn:^ as fhe problems of geo-ph\Tiios—for the 
inv#fsligtitio!i of whiidi internulional n-Ksocijitions are sjaKually markiHl 
out—are so itilltmttely cnnnei ted with each other itnit a homogeneous 
treidnn-iil would st'cm to u cvtitral bmly su|)ervising to some 

e.vtcuit the s^^pai'ale ajo^ochH ions. Such u et'iiti^al IkhIv niuy Ihi: fijiitnl 
in the Tnterimtional A.’^iHuation id Aeitdeniles^ which prcuiiises to 
lilny so important n part in scuentifu; history lliat a short atfioont of 
ibi early liisitory may lx- of interest* The kartell of Home of the frer- 
imm aeiideruic^ ami that of Vienna has idmitly la^en referiH-d to, Tn 
dif^nxsiiig the utility of iu delilMirations Prcjf. Felix Klein* of 
(idiLirigeti* first inentionfHl to me the idea that un ii.^iK!hiLioii of ii 
similar iiattire would be iikeh' to prove of still greater value if 
farmeil lietwetui the F^cientific and litetnry ucjidemies iiU ovi*r the 
worhb In consequence of tins ennvrrsation I tried to interest the 
Eoval Society in the subject, mid in order to obtain furtber informa* 
tion Professor Armstrong and myself attended privately, thongh 
with the kno\vle<Jge and consent of the council of the Royal Society, 
ilie iiiPcting of the kartell w'hich w^as lield at Ijidp^ig in the year 1897. 
Iu the following year the two seercturies of the Royjd Society, Sir 
Michael Foster and Sir Arthur Kiicker^ together wdth Professor Arm¬ 
strong and myselfj attended the kartell which then met at Gottingen* 
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Thv sihtHhiic^ wrir impmi^H.1 by iIk* ^n'jil |»ix'iibilitii'M nf tht* 
sciipmo* jiiiil the rfiT]i3ril tcHik the iiiitintivT ani! npprnnehcH.i the iimth 
finite of Piifis iizul St. Petei>il>or^^ wiiidk \ntih retiieiieil favomble 
iinswofs. 

In coiisi?qlienee of eIig c(>m\s|^K:ni<ltMiw Ijetwwii the^^e leiimet! soei- 
Ehc IbiyriJ Aeiiili'ni_v of lierlin, in 4M>Lijiiiii-tion with ibtf Koval 
Society of I^indoiu invitalions for n iTunfen^nce to tse 

held Hit Wlpi-rlwislen tm the fitl^ jin<l lOili of O'tnlHM'* ill the year 

The followii^^ Wen' n^'preseiileil 31 1 this nieiUhigi at whirh the 
^tjitiiles of tlie new aj^^iotdatifjn were si^rreflvl lipoJi: Tlie Royjil Priiji- 
shiji A™leiiiy of Seien<\VH, of ISei liii: llie Koynl Anuleiiiy of Scieiiceij, 
of (rnliitigeii; theSnxon Aefiflomy of Snein'ets* of I^eipzig; the Koynl 
SiX'iely of f jiindrui; the Koynl Riiviirinii Acndeiny of Science^ of 
Mnnit'fi: the Aeadeioy of S-cieiiix^ of PiiriH: t|ie Itii|x?riiil Aijinlcmy 
of Sl'ienet^ of Se, Pelersburff; the Nalioiutl Acudeiiiy of Sciettccj of 
Waslniigtoii; tlie Ijiiiieiriiil Acndeniy of Seieiid?^, tjf \'ieniin. 

The iinnidiiiity of tlie ine^^tio^ iiisiy jndf^^d from the fact that a 
w'orkiofT <'^HistVliJlii.in. which ^itilhSiHitiejU eX|jerieiH?e f>roviHl to Im? 
ertiiiieiitly elTeetive, W 3 ts finally airiveil nt on the st'i'faid day, llaioy 
ilisliiipiishei] tiiiai li»ok part in tlie flisensaionn; aniuii^t them Prof. 
Simcai Xewriiad* and tlie late Profe.ssor Vindinw' nniy Iw si)eeially 
me n tinned. 

Althoo^Ii ll le Berlin .Vrademy had never joinetl tlie Uerniaii kor¬ 
iel h the idea €*f n vvhler jis^^adEition $ei.nns to l» d\\v to a ilis- 
tinm^hshed inendM^r of that ImkIv, the historiiin ^fouimstai. wlio, 
thoiij^h of advEnn-ed was able to K> pivrietit jtl the first it^^njhir 
meeting of the nssoeiatioin whieh wu.s held at l^ark on April 
loot. Ti] Eidilition lo the s4jrieties whioli tiKik pari in its fniiriEhihun, 
the follu^viug' fiinii part of the nssoeiaiiiMi and w'eri' iM.^|iri‘.s'iiteil at 
Pjiris: Tfie Royal Aradeniy of Sch^nces. of Amstenlani: tlie llnyal 
IfelgiiiiJA Arnileiny of Srientt's, Arts, atiil liters; the Hungarian 
Ar^iderny of Hrieim^: the Aaidemy of Srienees of ('heistiania; the 
Ae 4 ideiny of Sciences of Copxaihnjyjen; lln‘ Amdeniy ” des IiiseriptionH 
eE lielles-lx'ttrc^s “ of the Ini>titEit de FrEitire; the Academy of Sui- 
enee^t, tiioinW el jiolitiqiiesof the Inettitiit de Fniiic'e: the Royal 
Society dei Li lire i*'" of Kome; ilie Royal Sw^etJLsh .\cadejny of 
Science. 

Thus meeting is not likely to pai^ out of the memory of ihoiie who 
i^ajk fjqiii ill it. Its iniiiortnina* w’as tadiutiEH^rl hv the aoeial fiincliunii 
which were held in vonneotlon w ith it. and w hich included a luncheon 
given by Presidenl I^nlxq, al ihe FdyrW. n banquet given by the 
ronseil luimicipah ami si Htn^ial iwrformnm'o ai the Theatre Fnin^^ais. 
The ?ml>sty|iienl tnennial meeting of tha academy, which W'as held in 
pms5*Hl off iiot lurjus brilliant ly. The repre-sentatives of the 
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letiiiiHl scKjelierj ^Vi^rc i>;ttivr(] l.v Tlipir MiijcirtiKi iit U'irislsivr, nnd 
thf ionl iiiuyw iiivitfd ihpm lo itiriru-r sit llii- ^[tin^uii Hmisf. Sfx iul 
thiiij^h tvficoineas nmrktii^ ilic imiiiiiiuisi.'o of tlip 
Hioti. arp not itlhiwi-iJ In iiiierfeiv witli 1|k> vt>ry Jiiitfstantk! work 
W[iu-h is bi-ih^- (lunp sit iIipw inLf'tinjiii. Tlie list cW Kiihje^'ts iiic'hnlpd 
ill th<> iliHi:iise>i«Tt of tlu* l^sinEoii u>;s(.‘'iiibly pivus an kltii of ilu; ju^tivitv 
of tliP as54xiiiticin, tvliitli Uote; Jiol slojj hi t|it< coiuiluHion of tin- mwU 
ings, blit is ki-pt flilve !iy Hit- i^ork of ils nieinix-ni. A ix-rniuiienl 
oomrnittpu wiisphurged with tlio investigiition of tin- fnmtioti;; of tlio 
brain, jsinl otliPi-s \M-rc nppctiiitiMj ii> ilrul with questions of iitnias- 
jjliot in oli"(‘lrit'ity siTitl of (lo^ liicsisaTi'iiinil of ningnotic plptiipiits at scsil 
All ini[)ortsiht pi-n^jossil lo riirry out an exart iiingnetic survey along u 
ixiniplrtr rin-le of Utituilr is iimlvr disriiKsinii, The jsjttiou "of letlors 
ifeall with the iijiitiial iirnmgeniioits lK>twwn libraries regarding lint 
idtcmbttnge of riiiinnsrrsp(.s, apjsnivcd the iiitoiidnl edit ion of Ihe 

XlahubhaiiUsMind tcinHiden'd n jjro|wsiiI to <,‘oiistnK-t a new Tlu-«itiriis 
of ancient (.Tits’k. The ussixnalioii also took rognizaticr of iiiu] 
neixjrts on tmlfpciiileiii inKTiialmusii iiiidcrtnkiii|pi. sucli n.s 
the catalogue of scientific Jitei atitiv, the gewletk: lussix-iiition. and ihe 
geoJogictil congress. 

The nssocialiori meets everv thrw? ycaiN. Tn I hose nm«tiii|^-s each 
I’OiiKliliuTit acaiieiijy may seiul us many tlclegnles as may U‘ found 
n>fivonient» I*or the discussion of s|ns?iii] qm-slic>ii.s the asseinblv 
divides itsidf into a scientific section and a literitry se'<-tbo. 

In endi of these sections, as well us in the jdchaty nieetingii «mi- 
prising both set:lir>iis. cueh aciideiuy lins only one vote. At ein'li 
trienniul assembly tlie next meeting phicc is clioscn. In tin* intcri uls 
U‘tween tlie meetings flic alTairs of the nssociiition are plaivit in the 
hands of u coimril on which each academy U rcpit'sented by two 
lueniliers nr one, iicconliog us it L'Miiiprisctj Isitli a fitcrarv iinr] Wieo- 
tihc section or only one of them. Tim n^solmions jiiLsscd by the bsso- 
ciation ai^‘ not biiulitig on the constituent actnlemics. who maintain 
fheir lil.iorty adopt iri^ nr lliuiiu 

The association of academie.s anlfei^ iiimvoidablv fmin u certain 
tTBiif of homogeneity, owing to differences tn the institution of its 
compnneiit lMH{ie.s. Afost ™ntinetital academies contain both litorurv 
and scientific sections, and at the organizing meeting held at Wies¬ 
baden marked attention was<]rawn lo llm fact tlmt there was no IxxJv 
in P>ngland tlial could !« considered as re present at ix'e of iiterur^- 
>t«dies. If matters had Wn left as Ihi-y stood then, this count it 
'voald have been iiUogtther tiiircpresmilutive as regards Imlf the 
activity of the aivsociatioii. Elforl.s were made, in consequence, to 
take a more IihemJ view of the branches of kimwiedge coming within 
the range of the Koyal tiociety and to include litcmre subjects 
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Vi'ry iinforLtiiiiiteU\ in my opiiiiitn, eifort,s iiiiJ n clirtrter 

wiLS tij th<* British Atutlemy^ \vliicli has now Imvh iiiirhideii as 

Li iscparati? Ualy auimig^ the list nf ielhJ immies foriiiiisg part uf tht> 
iissociiiticiii. While in ihis rtsiiort wo have l>eeii at ei izortniii 
vnntapo, llie cnnslitiiLiun nf the lUmvl Snriety lias the j^reat advsin* 
In^ of lieitijy^ li'iily n'l^rest^ritiUivo uf the Einpiit^ iu ^> 11111 .*^^ on the 
other hand* no ^ i-ne ran Iwton#^ to the .Vraileiiiy of i^cienoos wlm is not 
iloiiiieiloil ill Piiris. SiiiiiljLi’ly^ althoti^h ^leniiiiny p^issesses four 
myal tu'adoinios (Berrm, (lOttiiifjon. l^i|>/.iji* iMimich)^ eadi of them 
Is. iHjnrnutJ m ordinary ineijdwrs to i\.h oavu loc^aLliiy: sti that 

ii profy^SHJi' of the oiLivcTttiLiiTS of Ttoiin or IleuIeI!>L‘r;f^ however eiiU- 
iieht he may Ik', couhl not IxK-oiiie li iiiondjior of any of ibeso luttdo- 
iiiies. Xoitliev in Fi-uikk- imr in tSenminy can the iieademy therefore 
I JO railed Iriil}' re|ireM'tUsitivoH Thii iiifrjidvantasjes wliioh iiisiy »ris^' 
frLiiu ihiK dofort have U'oii iniiiiiiiis^jc^d hy adopting a rule tfiat the 
MiternaEinnal ii>.siKriLnio]!i of ueadeink^ may ap|Mdnt eiiiiiniit teen for 
the tliHriissioii t»f s|H*rtJil tpifiitiuna, and that ineintierH of 
iiiittiML^ ins^d not of any *»f the fxJtLMtituent aenclemteti. 

■'J'hiH to II lar^e degree obviates what would otherwise 1>e ii coiiJ'tili'r- 
id lie iliflirnlty. Xeveilheh'^w 1 Udieve that the eircnmshmees to whirli 
1 have itniwii altention form the only impediiiieiit in the way of 
handing over to tho aK^iX'huion of aeadeniies the nltiniaLo eontnd of 
every now iiitermiltoiinl it 1 alert a king ami even the elairge of stniie uf 
tliosi' iilrernly established. It is highly liesirahle that we shonhi work 
toward tills end^ An eiierg^^tie: entlitjsiiist jiiay easily Ktart a iie\v 
eiiter]iris€*^ aiui goveniJnents ant nppinikHl to fniiii ditferent sides for 
help and snpiNUI, There ought to \w Mime ainhorilati%'e ImhIv to 
whoni \lir governments eoiild apply for adviee- Overlapping and 
waste Would In* tliii.s avoukai+ 

It is not my desire to clif^itse the dillkultiejs vyhidi iiiive sometimes 
Ixen enemmlend in prodding for jidni nD[lertakiugs on a large seale, 
Wliether miliomd or imernEiticinaL combine<l work Ixlw'oeii men of 
diffeiTiit tenii>orainents always rei|itiri» some sup|iression of jiersoii- 
alky. Even slronger fillings may be involved when n oeniriil oflisy^ 
or liiirefill has lu Ijo selected whieli sjioeifllly ilistiiignisln^s one liability* 
The iJilvaiitEige gaiiipil by the loaility is often one uf np|jt^urEinn' 
rather than of reality^ fur these ^'entral olHces should Ik^ the servants 
rather than the masters of the tmdertaking. In order to pnnem 
national feeling l;eing aroused hy any pndereiiee given tn one nation, 
il has Un-m eiistonuin^ lo select a president lieloiigiiig to a illffereiit 
country from tliai of the director of the central bureau. There are 
jiLio ti vice-president and a j^x-retary—ail belonging to difTerent 
nations. It is thought that ?iicb a distribiition of ofliioe may asf^ist in 
preserving hamiony. I believe that thb is the eaj=e, but sometimes at 
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llii< risk r*f impairt^fl emtipiicy. It ™ii imt b? tUmipil, howrvi-r, thiU 
(lip .|f tliP cent 1 11 I offin- of uu im[Kjrtuij[ imilerUikijif? cniifet^ a 
itttiuii di^iity. ainl it is i|iiiii- iititunil tlial u omiiti'v ,slioiild fed 
iotiie jn'itle in t he dislinei j(*ik 

us a whule hns iint Hlone so lunlly. W'e should not forget 
Unit in u gjvat iiortiun ,if the ivorlt! nil clwks strike thp«ime iniiniKH 
iiiid sentnds. Uefore long nil eivilbcd itoiititriirs (eseept Irehmd) 
■.lill hiivp ndoptetl the ru'i'eimie-h mcHitiiiii for tlu-il stsiiKliiitl of time. 

mid we nmy riditly ilieiefoii' rail (irtM-iiwidi the eeiilnil .. of 

fmivei-sal lime. The ofliw^s «f ilie ... litijilogiie and laith 

(he central ami eom].!iiing htiremis of the solar union art) sidinted in 
tills ftmiitrv. and if we have seniivd an even largiH'share of the orier- 
oiis bin hunoriible duth^s im nmlHml on siirli oflires the fuidt is our 
own. I he «|iiestions whieh iif tlie piv.seiit monieiil more es]>eciallv 
uilLiire eoiiiliiiied Ireiilnient an' ihiwi- of gifi-physiri!* u subject for 
which very iniidetitJiite jfrovi.sinii has Iweii iiiiiilu in Kiigluiid. Oiir 
e!iilli(|inike oliservatiori.s aliimst entirely de|ieiiil on tbe .self-devotion 
i>f one man. iLini the metcoroiogiciil ofike, ivUieli might reasotitibly lie 
esjjected (n lake rhargi' of (vi-tain jioj-lhins of the work, sneh ns 
atmospJiericelwtrifity, Iwing kepi in a state of dinmiii |.ovmy, mii.sl 
nstric-t irs uctivii v to Work of I hr most jH-etising nevii^ssitv. flrrmuiiy, 
on tlie Ollier blind, having a large iiiimln-r of wdl.nniipia.d stiUlons 
for geutletir, iniignetie, and aer^iEmiitk- work, iniliirLtly itiaps the 
reward when the tpflices of an internalioind uinlmaking have to b 
ihnseri whieh shnll b attaehed In tburishing iti-sli till ions tii ehnrge 
m men tilt' and C|iuiliHciitioii^ for I In? Avurk. 

Xo serious ad I rince will be miule in our own enunlry in this respect 
until onr universities pay more HttriiLion to the siihjJii of terrestrial 
pny-sitss. I his would involve (hr ostahlbliinenl hv the universities of 
sepanilp lahoiutmlw instilntioiis. lo wliidi Uieir present fiitids 
coaid jiol In- ajjplie^L T\w iiiatler wants consideration in detail uiul 
-dmiild b- carrieil out jireording to a hoiiiogenetja.s scheme wlUdi 
would prevent wasteful rejielitioii in dilferput plmv.-i. lint I fed 
i-prlam that until we have tisliied up a niimlH-r of students who 
Ii.«sess an iitbpiale kmowlidge of ipiestion.-; of meteorology', geo- 
dptica. Iprresfriiil magiiethsm. nml stusnioh^y the [xisition wJiicIi this 
rinmtry will take in intermitionnl organizaiion ran not he it leading 
■™. though it may lie, and. indiv.L owing to private efforts, is at 
tlie present moment one of which we need not be ashamed. 

liMiallv, I iiiy strpsw on ojip of tliii queiitiori which I 

hoi» may induce us to attneh still greater importance to inter- 
uatinmil imdprtakings. TJie cfaiijeration of dilTeivnt nations in the 
joint invei.lipntion of fliP constitution of the terrestrial globe of tho 
phenomena wliid, take jdare at its surface, and of the celestial 
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bodies Tvhidi shine iij>oti all, directs attention to onr common 

intcn'Ht.s anil expose the artificial nature of politica! Ixjimdaries, 
The nieetings in common disciission of earnest workers in the fields 
of knowIcHl^' tend to ohliterate the superficial distinctions of matmci' 
and out wan I licjiring whidi m often get exnggeriiietl until tlioy are 
mistaken for dci'p-simtiHi natiiuiai characteristics. 

1 am rtfntid 1 have only given a veiy inadequate aix^ount of the 
serious ititi!i^.-;ts whidi iiri! already involved in international scientific 
investigations. But if 1 muy point once more to Indian meteorology 
and insist cm the vital iiuportanc^o of an effcjctive study of the condi¬ 
tions which mle the inonscsm^ everyone will, 1 think, realize how 
impossible it is to se]ninile scientific from national interests. The 
solution of this particnlur prcpldern requires an intimate cooperation 
with Central Asia mid 8ilwripj—a cfmjjeration which has 1>een easily 
secured* 1 do not wish to exaggerate the cS viliKing value of scientifio 
inve^tigatinn, Imt the great problems nf creation link all liumnnity 
together, and it may yel tome to pass that when diplomacy fnii^ 
ojiil it often ctimesfc ijcriloiisly near fniUire-^it will fall to the men of 
science and learning to preserve tlie [xuice of the worldp 


SAMUEL PlPlIil'OXT t.AXULEY.* 


ny i'SBtrs Adleh. 


SiitntiH Piorpont Lmplpy. i he ilijrel swretary <»f I ha .SiiiJthi^oninn 
(riNtitiilioii, astronoini't' mui faiJietl Ilia wmhl mar fitr 

qHHh-niiikiiiir ftjiitrihntkms to oiir kii<wltMi*p! of Ilia sun iirui the 
eMablishriiHii of tlia priiioiphw of acHuJ flight. jiiL^sacl away in Ills 
sai'«nly.si-nTii(I ycpir, ui Aikati. S. on thaitlth of Fabninr>\ liHM;. 

Mr, Liiiiglay was nf faiiij|io,s which rama to Massudni- 

«‘tts ill ilia aJirly jiiu'l of thi* si'ventw'iilh iTiitiiry, mat a gmit axLont 
n iiiahiod in iha I'olony mifi even in the State its^'lf. In a Inognipliy 
]in'|iiiix‘il liy the Lite (iwtr'je lirmvii (rtKMla elavaii years ago, it wsnf 
poinleil «>ifC that an nniiHual nniiilxT of his aiiaasinrs wait! skiilijil 
nieahnnics mitl ailisans. whilo uii tlie other liiind a group gf Iheiti 
Hereof the iiiosl iritalkt-tnwl men of eiirly New E tight ml—clergy man, 
wdumimasters, and indit'd one nf lliajn. liM'ivasi* Mather, ii president 
of I[iirtftt'il 1 olleg^’ and the aiilhor of tlie lirxt Antoricuii work on 
ustroiiotiiy. 

His inmiedijile fitrU-iits warcf cspw'ially alianictarijMHl by gn>iit physi- 
till mid intelleatiial vigor, vviila ciiitiviuinu, and u staum-h sense of 
duty; and if to tliasc distingoisiiing ehunietoristirs of a long Una of 
tinwstors there lie intiled rmsdimiiral skill, higli iiionil iileals, ami h 
I' estla.ss, idl-ronsiiniing <pf nmv irnth. in season mnl nnt of 

seastni. hy skillful iiiathnils, ii|s>n origiiml lines, we have n pietniT' of 
the intellei'inal mul [injivil iiiake-up of the itniii whose life [ nm now 
nttampliiig. hiadefjnalaly. Uy fKirtiny. 

He la'giiileil the tisltinh of Ins last illness hy iK'gjiming tlie piv'paiii* 
(ton Ilf his inaiiuiirs, whieli 1 ha re la'eti jiernnltiHl to set.'. They are 
Ml frag„„.,itarv that they tiui never Im' pnhUshetU hnl fniin them t 
tmvfi lMH»n uhla (n 11111711 a few iiieiilanls of his tiirly life wlileh it is 
not iin|nio|s>r t<i raeife. 

tie was lawn on Iha iSd of Angnsl. mL in Vavimn stn'el, Rox- 
hnry. to Snmnul Uitigley ntid Mnry Willimns; attend^ various jiri- 
vate schools, ami Inter entered the Rostoii High yehool. His cdima- 

< rti'iKl IW'fori' Ilia l-lil){H«>iih:iriil Sfiolety of Wa«UlnKtoii. XiiVafabar H, 
ItaiirliiUHl rrtPiu Bullutln of tliv ttoiHaly. Vo|. XV, irp. 
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tifjii wftH of the tyjw ilieiii prevaieikU mid inufh t»f liift time 'wn^ ilevoled 
rn Ljitiii pTuiiniui'. On the n^jriil =^ide* the lw<i ritroiigist 
wliich kfl mxjllecte^l of this periorl Tven? iM^ing tfiii|fhtt » tuirror of 
debt Jiiu]* throufSfh it* n sense of duty* mn\ thi.-tic* two trails were iii'iiily 
pivjfCJit U> tlio Ifu^L 

iiiiiHher fiiet hikeu fioiii very imoFcwtioj^Iy written jniL'tw 
^how^i tiuil lu^ father, liiinst^lf ii w^hok'^iah* iLierrIisiiit in Bostoru 
htSH'c] h with whitrh iho snijill boy watched tlie Intihlln^ of 

[hiiiker Hill nioiniiiieiil. 

As a idiild ho iiu ninnivoivjiis reanler* Innl ii itilhs‘th‘i!: mind, an 
inten^t in iirt and in forrijLrik tiniik, and a very lunil towju'd 

mHlhciiaitu^, alt of whidi jrrew to ini|]ortiintt^ hi hiler life. Not 
lH^!hij:; >^'nt to cH>IIi'p.‘ Siis i-hoice a profession fell iifnai civil ongi- 
lawrinir anci aiH-liilCHirnns which iniiniirily clit>sen fjccaus^’ they 

would Jilford ii lirelihfMid and nl the time keep him near to 

several of the stiislles ihitt iiiteix^steit him ini>sL 

In lie wetit lu the iind spent tin? next scHtwi years mainly 

ill Chiriigti and Undst eii^ipHl in the prai tit'e of Ins |jrofe>iSioii 
iital in hiisini^^s aiitpiirin^ a meri^miile training niiil skill as a drnfta- 
iiism ivideh were of |ii|£h iiniKirtiimt^ in Ilia later sideinilk': and admin- 
iMrative l aiwr. 

In he liednilcly alamdoiii^l his i>ri*fessinn iitid irtiirneil U* 

Xew Mia;?hiiitK siM?ndiij|f some tiiiiv w ill] his l>l^^The^* .lolin Wilhams 
Ijiiij.dey, in hiiildin^ a telesen|ie* and the bi-others afterwiirds hiul a 
year or no ire of Eun>iMam ti-aveh visit tii;f art ^illerii's and ol>serva- 
torifSt and iiidetd all scientilic hifititntions, Tliis Kiiro{>eaii jotirney 
had another tioluble iiifliieiice in fa!iiirLari7d]i^ him with tliu wrUi- 
neinal hinpiajies, es|>ecially French, in which he acr|iiired jitreat 
j>ridleiency* 

I^poii his reinrn to Boston the then dim'tor of the Harvard (sd- 
leffji'* olis^a'vatory^ Prof, ihjc^ph Whilock, niviti^l him to iiecoiiic an 
assistant in ihnl oliservalory'i ami so at the ii|^* of W widmitt any 
l>i^>vioii.H i^repamtion* but with on aiei-nnitely tniine^l eye and Imiid 
and i^\[>in'iciiee in oljstn'VLhLion. iKitli in his native eiaiiitry nml in 
Kiiro^H', at that liiiiv^ hy no means usnaL he was enabled to reall?je 
the drt'aiii of his curly life nn<l devote himself to sclentitie ^nirsuits 
in tinit depailment whiih hail most stron^riy iiiteresteil Id in. 

His work with Pr^ifesssor Wiiikn^k was of brief diiiTitiorL thoiif,di 
eviai after Iwaviiij^ Caijibriilp.' he rontiniieil ihe a«?5(a:iation xvidi him 
for sf>t]ie time. The athtHitiiein fortneil then was ii stri>n;[r ont^ ami 
he Ikh’i- in ^ratefnl remeinbraiH-e the timii who had driven him his 
iirst ii|>^a>rluidLv to n»aliv.t‘ his early ambitions. In after yi^ars, when 
he earin': to Wniihinf^oii, he ehose as one of his prInedpaL assist an t-s 
hen*^ a siin id Joseph Wiidtuk. AViIlium Crawford V\’'inlock, also an 
astronomer and for a nnnJHr nf years the tiCiWlarv of this society. 
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Bind to end of Jik lifi- Iii-]<| (hesi.> iwo iiieu in airei-tkjiitito 

iiieiiiory^ 

Tri he iivunt to Llie Fiiked 8uies Xnval A<7iilf?my iit Atiiin- 
uith Uio tiiltB rtssii^hmt i>f lusitlierinkii^ bill with 

Uiii nndersjEiJMliii^ finit lib diilie?i would lie |>riiidjm]|y in ihe mjr- 
inuibntioTi uf llie >3iiitU oliHtTViitury, whose work liiid hwn iiitemipled 
by I he civil w^ir. There he reriiouritcd nnd put into service the iu.slni- 
nii^rU-s und i ^paijuied ihe oi]cH^rvn.)ory for pnicdetit iiwl i^ientiljc w«irk^ 

El Ik stay tit Aninifjolis, tlmn^li fruitful in this rejpir<l. was n brief 
cme, for 3it iho md of tlie saiiiU! yesjr he was called to the Western 
Univi'i'sily cpf Ppims^ lvnniju ivlierc he iH-HTaEtie |iit>f*et-;ur nf Eistroiioiiiy 
and physii'S Bind dh-e^^uir nf the Alle^lieny ultservntory. Thb posi- 
liuiL lia held bir twenty years^ and In iv it wsis that hr nirrieil on 
seirnlitic IbbIm^cs of ^iieh iiBiporiainv and ori^inalily iis to hiive won tlie 
Inlermuionai .scirnlinr rrpniuLion mid rH-oynitiuii whirh tiLiisiH] Pro- 
Ihiird In invite him to (lie SmithiHinian iTistilutioBi ns assistant 
Mviv^tary* mid the Ke^mla to rlert him later as ita chief emmtEvo 
fdlu'nv 

FI is eur!y veal's at Pittsburg were s|>[Mit largely in sei:ur!n|^^ the 
projK^r iiLstriimrntiil iHfiiipinent for ihe ulij^^rvatonv wldrli ti|jun his 
arrival was ntio nidy in nuine. It runsisted uf a huilditig in whieii 
was iiititinWil an isjOEiloria] ieli«scope uf I'l iiii'hi-s ri|au'l[in% UiiLghl by 
the nniversiiy of u IimuiI ebib of aiiaitenr astnuioniei's* liesidiis tlib 
tin iv w jis nu apiiartitiis whatever, not even a eliH^k* :ihil the cfjmitorhd 
its^.'lf was wiknail the iim^'^iry accessiiries*'' 

Tills was l>efore ttie periiid t>f greitt endowineid futr jistroiKiinkal 
or. indet'd. other scdenliHe ri?seareti hi Ana riea* and die group of men 
whose wealth lias siiii'e enrii-hed l^iltsburg aial iminy other phu'c^ in 
iliis t^>iintry and rlscwhere wert^ willi lb single exception either at 
tlie begintdngj of iheir fortniM'S i^r wjtliuut iK.-m-ptioti of the nct'ds 
of sdeiun^ 1 1 was imperatively iHN:x??iS4iry that jnunry 1>e K^^f ured for 
the pHrdlast' laf a|iparatus if the Allegheny CJhsi-rvntoi'y were tn do 
juojier wmrk and its direcLur have the upportunity of pursuing bis 
OW71 invesLiga lions. 

if any alfiiirs of ordinary life^ tint more esixxsially the growth of 
railroafis, ilenimBdud that the connuoii Ldia-b, npoiB wdikdi every 
dweller of ei civiliiti^Ei hind ilejx?nili^ slnaihl lie coiTet't aijd thal SfUmii 
plan l>e Elwised w lien^by other tliun solar tinu* should servi!! m'er con- 
si der alii areiisL 

Tontittive clTurts in ilib direi^tiiin Iniit Ijoott maile by the <Treeiiw jch 
<Jliserifltory, by (he Naval OljT^m'VBitorv. hv iJnrviird tVilleg^^ at 
All lit |{rii^v-4‘is. iiittl ill utlicr iiliiciiii, hilt tmn'lifFi* systomuticrtli v 
iiitr tL|Hin miy iinlly jii-nHivii] .ir ii«t*fiil pliui. To thoUmls of tluj 
AIU‘{rlii‘iiy OlwiTViitory nml tin- friiitful niim] of Mr, l.iiii{?k'y wooivc 
Ihe I'iitiLljJii^htiioiit of lilt; time seri'iw:, tiiiU ifn mitgitiwlli, the fitiuid- 
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thnmpti ilH Giiiuiciiil n lnPns (lii^ iiistnnimiihil ^••|lll|lnll■llt of Aik- 
{'hnny Oljwrvaiory wus ivn<lfr<Hl t'nJ likowist; tite gn'iiL 

<[is«»vei‘ii's in iifiti‘«|jhy6-ics by its flirecUir. 

At tile rtjit' of il.’iH ill ISltl), Mv. l-iingloy piiblisJuHl bis tirwi two 
p«lwPK, tUc vvrv lust U-iiiK 11 vGiKAt of iwo pajivs fin tlu- Mlwf;rviilioii of 
(Ilf totiiE tHfliiw- of Aiiijiisi T. LSiiO, lit (bikbiml, Ky„ tinil tlic stsimd, 
“ii |>m|si>nl • * * for ri‘pilatin(r from ibis obsf'i'viilory tlif 

r Wks of I 111* Voiiiisylvaitiii iintl ollior ruilimitis iissociiitisl 

wiih It.'' 

\\\hu we m-rtll Uxe inlf^lruible iiiefunetiioiuv wliirh iit Nielit^il to llie 
clhui^iij^ of tiiiii" ill e^’i'iy 10 uv mili^ of (raivvi^ siiiil Mii‘ etupO icjil 
nieil^l by wUu^i iinil wrttfhes \MW \u iiiinnysiiuv^ 

etmfusiuii.iMtiy, ninl i|isji(}iM>intiiieiiU thiwe eurly Mn 

ley, n^iiltiijo in inir staiitLirtl tiiiie,system itiid in (lie ulimisl nnivers:il 
re^nljiOoii 4^>f ],inldie eUwk:^ tlii'osij^li cli'elrit!si,l si^iiils from oljseivji'^ 

lorW, luiist ... if nul liii lni|iortiint iviJvjiiifv in kmnvhHlpe, a 

ixmIIv frnnt ixnitiUmtitm lu (he (xiiiveiiieiiw. ^^niifoit, iiiitl welfniv of 
niiinkiTiKl. 

While lliese |inirtinil elfoHs in siH^ire ii finuj for tlie of 

dm oijst'fviiton" were iiiiitnrin|^, Lun^dry litnl (Ini o|nwPFtiiiiit\'^ of 
eiirryiiifr on iistroiKUideuI work tiinler odier wns[dem Tti 18 (p 11 lie 
l^Hik chur^ri' of ]| *hurvey i»iity oliserve tilt' lo(al eeliiirS4? of 

Aii^MJsl 7 of dmt year siL Osikkint, Ky.. resulting in the brief imper 
iil>oxe referred to* iiinl in ISiO he iitxtnii|»inied it (rovei iiinent eclipse 
eX|nMiitioTi lu .Jerez de In rroiiienu tvliteli wns litidcr the ^'^neinl illree- 
lion tjf Prtif. jlij^^pli WinltHrk. und jnclisded t>n its sIeiIJ Ixs^ides Miv 
[/uiglev, Profeji^irs Voniig niid l^irkering* bolli of wiiotn Imre since 
lieeuiiie ninung die foiTinoht of Amerinili iistroiiuiners, 

lie Intd nu'iinwhile ntil lost lik ink ix^st in die tiiim service, die meth¬ 
ods of whieh he tle>( rilierl in tin urdde in the Aineririiii donnial of 
^cieiu'e in isTd* piuposing, in addition lo Ininwndlltiig time to mih 
roiuLs, lo si4>ir!y it in wateliiiiiikers nnd jewel el's end to iddes in 
genend for their jmhlie clocks, 

Aliimst from the Irfginning of kis asti»nomieul work Im hnd 
devokHl his Lilt cut kut lo (he soil his iiiv4-s(igiilii>ns Iwing ehiedy 
iistropliysieiil in chiiriictei\ and [iiiiong Iuh earlier obierviilicnis in 
this field weiv Ids huh- spot sStiiilic^, t.Tirried on uljout 1ST3. I'l^jin 
dint time on nnlil l^iWi he wsis engtiged in minute tek-seopie study 
Lind dnitving the deliiiLs of die surfiu'e of the soil iind i3S)ns.'iidU" of 
sim Photoginphy had not U^gun lo lie iist^il for siieli piir- 

pjses* Jind his skill and accuracy in inn king ilriiw iiigs of ohserv’tilions 
ijf lliesi' phenomena were psirticiilnrly vitliiahle. Indeed;^ it is de- 
tdiiiTil by list ix>phyRieLits that his Rnu-s|>ot ^Irawings imido nl Alle¬ 
gheny prior to ISTIi arc even yet to be regarded na lUe IjcRt rcconkal 
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evidence of tlieir Hlnicuirp, I leuni frniu Mi\ AbboU of (lie ustnj- 
pby>ii<-Til c>LKerviilor\% tliut " Pi>:>f. ii. ITsile, who has enjoypd the 
choicest opiJortunities for cxniiiiniiig tlie siUii, lioth with the ‘4Q-iiich 
rullcotor of the Yerkes oIjservntotT nnd with tlic lioii^ontal telc^cnpe 
on J^loiiTit Wilson^ niul aJso duriri^^ various ex jied it ions to hij^h luooti- 
ijiin peaks, says (hut in the l3est views of sun spots he Inis ever lonl 
tlie I letter they vvert* seen the luore nearly liave they appeati'd ns 
5 ?hown ill Tjm^ley's In spite of this pn.nver of 

liirefi jwrs4HMil olisf^rvatioiu in* was qtik-k to appLi^'hite iind to employ 
the aids whieh jihotuffi^rtphy lends to this researeln Ihougli it should 
1 m? siiiii that the standard ill list rut ion of a sun six>l whieh ap|MMirs 
in ino^5t of llie texl-lHKiks anti works on asl roiioiiiy of (he present 
lime is one deinvri liy Mr. Liiiij^lty with his own Iniml al Allej^heny 
ill [)e<'eiii1)ei\ The follow!ujf stateiuent of his rontiiuied work 

in (his (ieki diiiinfi his Allefi:heny iM?iiotl was piepareti re<^^nlly for 
pubUeatioii in a g^eneral eneyelo|.iedi4i. and* havinjj hni.1 the advaiita^' 
of his own revision, il is taken as an iiijthfsritalive statement of his 

V4K^^4.n'r]u^: 

AlMiiit IH7R lie jiowMi lo ili'vete iina-li iitieiutoa lo tlie iiie,^HLin>iui-nt of tlie 
lieat of tlie san and otln-r of raiUatloii. f’rtjivlac-i'fl arter Umg 

i'X|H>rli'iii't- wltli till' tlieriuo|dU- nf llio fatUllr af alteniptLna tni ^ILrierKialtuite 
Itie effcN-ls of arirrew j^jrlloinH of tLo Kt*tvtriiiii by Luiraua of any beat-aa^iinirlna 
ann^^r^itaM tlieii ejik|ao>'i‘il+ liii Miiii^lM to ilevLsi^ »ftoii]etlilit|yt liiLm" satlsOielury. anti 
in Ti^Ttl a [lit IK'^l was ht (lie I a vent tun nf (lie (Mdunietoi:. 

[iij^truineat Imn fonni! hlali fiivor fur a veUk^ ninae i[f exiH^rUiaaital Wi^rk, but 
ni tils linait^ it Las lhM;Mi asasl fnaii \^.i to tlie pn''W?[it tEitu- tu y|H-n liji u 
anjat iWM' aelil of lavostlj^tloij In I'l^nihk.'VtloEi wIlIi thi; InvEslibte bm? ivnri.'^ 
leaittli raya |>n>i^HnEi^ from all liL^ati^ brHiEeH au£l tu ehan^^ amuy af tlio older 
lUeils coHi^^rtifcaff theiii, 

Tlie tiiopo EuaHirtant of IiEh imuw ri‘i<earrla*H injIpUfllaiKt dnrlaj? tills }>eriof( 
u|hni tbe unerK>' Kjvtetriiui ef tbe hOin, tlio irnunsj ti ns loti of tlie enriif a atiuo^- 
ptten? fliisl tb<^ atiltir i^Ei^tant I be l>idaivii>r of prisma ti>w4irt] Imji' 'iv 4 ive-leiiatli 
raOintortk the vaoTKy Hjw-'ttra of beatnl tern-strEal tNnllefl» and the eiionur 

»lHM.'LriJiu ikf ttMF hiiKiiiH Lbi' liiiMurs lieJil bltlu^rta laivioi^ Exist with 

lUibealiy uvea Iti liiroj^ by tlie tburiiiupIJo, [mi uowv l>y the tioloiaetert (n'bia 

ELiLEilyzeil !m inEnato lUilan In a hinar bent speetruui. :Moro m-cEitly ti eeiD' 
piirEiWik uf the pi'uikortloEia of liiEaliiuns tniil nuuitiLkdQonn liem In the KLh>^-tra of 
the Mini HTul artllleJat stkiimvM with the inwrih^pimihaa prufktriJouK uf the 

(Iffht nnil heiLt Iti tla^ niinacloiat einltti^l by the alowwnnu tjave EmiHirlnnt 
VX'ODOUllefll K'lSUltM. 

1u 1881. inrvvhKa'H oUta^rvjitiiiiis 41 E Allei^tieay havhia leil him to liellove llicit 
tlicrij wma a ^mt and then nnapprci-IntiHl nelc-ii’tEve nhsajrptlon Ijatb In the 
Ktm'rt anil III the eartli'a tituioH|jber<.% w hlth nsidefi^l In the J til ter eaKt? ruilUk't's 
methiaiH IncipnntTible, and whleli when rcnixst^^dxiMl b^iidi'il to ^rivu a fEir !nr|;er 
valUL^ to ibe Hutjir i^justctul, he, w ith Elie aid of tEic (luvortiiniml. orpaiiLKt-Nl nu 
uiTHHlttEuQ tn the tup nt J^louiit tVUItiiey, tbi> loftiest muuiinun \u sonthwestern 
niMroniS4i. ahnipt iinM i|]lf'i^ pi«rmlttef! olwt^rratloriH tip U' iniide frutn 

iw'ii lUfE^htHirlii^ srtrLtloiiSp yet wlEh ee <liKniiiit^ uf iimru ihau 2 mU^ laf nit!tilde 
betweeii tbeia. Tliiwe ol>M.»jrvailoiifl wen- publliibed by the tTniteil S^tates Gov- 
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i-mmoikt Lii n viklsiin-i" tlir SSkiwi! S^i‘t'v|iv^ Xi>- 

K\\ tkEi ilwii uiid Knrtti> AtmriMiplii^re/' 

iVrtiittw tlK> hii[icirtuiit ru'^tiiU ibe i^k^k^HIIhph wrtu llit- eiilln* Sn 

lillbi^rttk niKt'iPtetl vwlin^ of tlio nular CT>n?taiit, whSlo JiirSili^EilwiEy 
ntkil ollior^ tjkrrlttl oil slI AUi^i^lu-iiy It**! in tlio dli^iLlni^-iii^iLt uf lUi* i4iS iissauitP 
U*3ii in fiivor of iliir vU-^v, rLEituidy, ihut tlio i:p>iieriil pilw^jriitloti lJirKi>«t 

an nii|TruiLrli tbo vUAiyt c-nil nuf Uiv Fqn:Hi“tmui^ 

ily l^isr* ibu Wklnr ppsN tniin \i\ul tN-s-n folluvL'oil bf hliii lo wove Sou^ihR i«‘U 
us Rrshit IIS ihoMo t>f tbL^ vlwlblo jejRH'truiJi, uiiil niidtiiitEouH ffiiiu |L»rcMf^trltt-l 
ovnti fiirSlN'r, thus overt ImnifltiK (Ih? Moiiii i^revloiiHly IjoUI of ji isJitiirnJ 
tint It to the Liifni-rwl wifcve leiii^tbs sit nUiiU 1 ^ U\k esrleiidetl iMtlometi'lo 
OIL iliL' hoiit HiMH-triiifci (if llv lumni 3o4 lilm t” tlio nin^liinioi liisLur 
letLllHP-riLtim^ fit Slttk^ nkKin^ 0* V. In llla ri^un'lM-R on IIiomi' hmjs, (VHV*'-U*ll;:ttL 
s^MH'trn Ht- Ijmcloy devidoih^ I bo ofitlntl ninl tWtoniiliiL^J the nno 

liiiiniM. of fo£^k Kiltn rt siitpRlntLLv iLiruEuly lOiiitlnyul by Mtdloni, bill wbk?w rotijb" 
ipf lufl^iibie:^ bikiv Very ^n^fLlly exjteiiilLHlI. 

Uiit he {lid Hot ('okdiiLe liiiiLself (luriii^ tliis tiiii^ L^ithei' to IiIh IsiIkh's 
in the (jl!rt4erVfttorv or tu imikiii^ tlieir msults known to ^^cknullk men 
ihmi^li vontrilHiitioiis tu smd jfinrmtk, Hn hnd a clecidiNl 

oj>iinan of the ri|^ht of the wurhl Ui know whnt sirietititie men were 
lining nnd ii niuiiurknhlie gift uf siinli knowledge tu^ the 

iniiii uf nviTiigi^ ihlLdlkgiULfK^ lie ueetrsionidly ileHvel'eil leolllR=^ hi 
Llie city of l^illiJ-Hirg^ wliieh were reiKJi^tetl fur uiie or siiiollier uf the 
l^itt.shnrg smd wmte letters lo the Prltshurg tiuKetle when 

nny iiiniMnil iisli'ununhenl [dienuini'iion vvliich might Ih^ of jiltf.Sir 
intrre.':! prt‘M=nteii ilMdf. By 187^1 liLs repntsitiun Lind grown Ui siidi 
sm extent llisit hv invited tu lei-hiire sit Steveiib InstUnte^ siiul ids 
|>u[>nrs^ whkii lisid lKwlof(n\^ lieen piihlished only in Aiiierlrsui junr- 
jmhj I'ominenitil to ap[K^sir sthrrmd in Kngiisli stud Italinn periodical Is 
imd in the I'nniHflctiiins uf the Acitdeiny of JSeienees of the Im^titiite 
o( this, lie it rioted^ within Hve yeiti'H fn>in the date of hiif^ 

lli^t |nib1ie&tioiL 

Hie (rt^nd of liis mind towurd the iHipuIarizatiuii of Sideiioo may Ije 
jitdgefl fniin n paiier wliieli si|^[>eitred in Ehu BopiiliLr .Soienct' Muiithly 
ill ISTT^ eiUitk'il '“^The first pupidnr scientifir ifi wdiieli he 

ilerkii'v^l thsit scietiro is iklI for llie [M'ufesiisiunnl studeiiE ofilvj l>nl 
Lhiii everj’one will Hike iin interL?st it] ils ix^uILh if they arc only put 
lie fore (lie wyjI'LiI it] I he right war.'^ Tlie tivatii^ tvas FotiLenelle'^s 
^('oilvci*siiitions on the plurality* of worlds*'^ and thi' article, while 
holding strictly to its siibjiiH't, slmweil somelLiing of that iiLliiisnle 
kiif^wledge of I'riineh history to whiirh I sliall allude later on. 

The r|n{^tioii of the {hnsiumd erix>r or iM-mimtl ci|Lisitiun. which htis 
nil meted so iiitm_v asli’uiiotiirrH, iilsii Iiaiil his ullentiuiu Eind he de- 
hcriLied in a iHimitiimieniion tu the Amerh^Mn ■Tcpiirnsil of 8eieni%‘ in 
1877 II Ti la chine wliereby this iM-rsiPiiEil L^rrur i^onld !m' entirely cUuti- 
natoiL 

In l&T^i he tiMik dnirgt- of a party Kent utiL by the United States to 
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thp Kohl I (jf tliiit year fi^i Pikes Peak^ at an eleva- 

tkm of l-LfMM) fciivl Insides the scientific mcnioii's wliidi uchiiltetl 
thcn'fnnii and Lliruti;r1i wliicli he was able (n f<klmv the rcrniui In n 
hiUicrlu distance fi'om (lie hi ns lie wicste jilesisiiiit^ chatty 

letters dtv<i4.Trihiii^ the iiwirc pei^>iial side of ihc work of the |jarty. 

Ill the winter of iluring the course (jf a visit to lie 

Hpt‘nt some lime U|a>ii Mount Etna, innl iiMicle oksL^rviUJOiLS there 
wliich FesiihfMl in the prialiictinn of scrieiilific jiiijM-rs aiul si very inter¬ 
esting iiilicle entitled IVinterhi" nti Etna," which. w*as contributed 
to the Atlantic Mmithly* 

tn IHBL throii^li the generosity of the tdlisEens of J^ittshiir^ imd 
with the ctw^^x'i’allon <sf the l.'nilvd States Siffnsil Service, he con- 
dia-ted im esipedltioii tu Mount Whitney, to whieh lefemma lias 
nln^Hily iiiiiilc, 

Mr* Ijiiifrli^y'^s ;fetieriil reputiition shortly nfler this liocnine greatly 
vnlnint^^d by a strii^ of laspnhir IiH*tnii*H didJveiTisI n\ the IaiwcU 
Institiite and siL the PeaUxly Institute at naltluinns tifierwjirdH pnli- 
li^Uied in the Pentiiiy MagaKini\ anil hilcr ntill in llse form of si 
iKMik, which has ^one tliron^h Kevrrsil etiitimis, iinder tlie title of The 
A^ew Astronomy* I’he.se Iwliires niuj this work set clearly la^fore 
educsitvd |.H.s»p1e the results chf Ids own talxirs aiitl of callers in I hat 
lirarn'li i>f ostr^Hinmy which, dealing not wit It the f|Ui^ttotis of lonj^i- 
(iide siinl hititiMh% or the discovery if jdsiiiets, sisti-iMids, or c^anets^ ch' 
the iitlua" prcdiletiLi of tile nhler sistTimomers^ had (n ili> W'itli tliv 
physit^ of the liesiveiiiy iKisLies; the slinly llimuji^h psitienl nbsi>n-a- 
tion tiiiil mnncitJiLs in^^etnoiis devin^s of not the luen'^ exlstcin^- of the 
heiiveiily bodies, hist of their constitution* 

The -sj>it Jt in which iIiih w^wk is written ctiii ^li^siueii fioin its 
very brief prefab's'; 

“ [ liuee ^vfiitea tta'se fKiaen,” " lua for tlie iifi3ri»t«4liaiji] reader* tmt 

willi tlie he|H* of rc-aelitn^ a lawt (pf lasit iMilj]le uti HLi]i|H.>rt He 

Ib Ho cflciL dcEariideiit fur tlx^ laeaiiH uf extCHnnaa tlie Imiiiularlea ktiuivlHlue. 

It ina ^(iiefallr unck'oacHKl tlaii niiLun^ lUf nut uiily ikt^ ^aaiitirt itie 
tJoTCTTiaieTn. bin wUh ftcarccly an cMccsTtiun every isew erJvate henefaction Ifi 
ilevated 0^ * tlic aid' aRtmnainy. will els la oaatlvi^ty niuntni^^atly taidpevc^l 
n]ready: tLrit 1 linve liett' L'dllt^d ^ ilui new/ fndtCiil In reJ*aU!^ 

of ami imiHirtant/e. stniKuli^ aniiwt iniaidv^l. 

We lire iiU te know that rcunlin wlm was in tlic thLifKtaan>: bnt a imuir 
C^liiddi^nrii Hla'etienb.s^^ taiic Julia' nhict* InstAiic wcJI-to-do, nmt dwelli^ amv In 

Htifcte, ][ \a far le«^ kimwn lliiin It ^lnaiW tpc* Uwit Isaw n ynintyrr sister iiihW 
sniicpniE tiH. tHMO'UL^ c^very murk uf la'r i^cdi^lbiL tilrtk. hat alt unciiituwisl mid 
IriiTtlntiJi.'^ It la fi>r ibo rc^nterV naircHt fii lla- Inltur ibal tills lK^»k Is a |deji/' 

OF (he seieiitihe iinportina^^ nf this hcwik and of the utlier vvork of 
xMr. Liui^lcy I sim mUnmMy deiK^inlciLt for my optnifFn n[inri others, 
]ait 1 miiy Lh+ |KTmitUHl tii say that ils literaty character is itnsar- 
jiiisscd“indeiuL probably nneciutikxl—by the scliaililic wurk of anv 
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nlluT it I Ailfceririu iiikI sli!s*'rvi-s In miik lUiKkii^ \hc ijopiilaif 
<jf Dairwin, U'sillia-t* LLuxluv. atnd 'IViiiliill, 

Evm prior u> thb* Mr. [^MiaglL-y had inviii;d m iuoiure at the 
Iloywl Irbitiinlinn of Great l^rituiii; hi^ fame was fn^uwing aiiul 
m-ngnitioji kvilh n>inin|r to liim frum lufinv sonrcjcs. 

In llis" JiiitEiiiiii of 18^0 Pi^>fE*for Bainl, after ai jHO'sonul tonfeiunce 
with Mn I^iiisgleT* wrnti!: liiiu inqiiirinjr whether he woiikl enter tlio 
M'lriee <d the j^iuiths^ioiiiiiiL rnstitiition im ais«ktjiiri. bkHnemrr in 
ehtfcr;^e of foivigii tnnl iloim^lirexehungi^, inelnding the mlerniitional 
st^rviw, ihe lihnirv\ iind (lie |miilh-atioiiiS. wilh ihe miderstaiiLiling tlnd 
not mon« tbui IniLf of lii:^^ lime ^loMikl given In I lie liisKitntinii amd 
I lie remainder <roiildT ji?^ PmfesHir i^ttidj, W eniployaNl in “ keep¬ 

ing up ilup-ifc' oi-igiiikd rt^^st^irs-lies aU Allegheny lJtitvei>.iiy whieh Inive 
nlreanly wM-iired for ynii jhi inneh dii^tinelinii in the s^ieptiKe worliL 
The SniitliKPkiLkn liiHcilntion not de^iiT in any way Ln iiiteiTiipl 
Lhi^ lirngi'esb of your invi.*^ugauini!i>: on tiie rontrary^ it will be mo^it 
happy to faienilate llieiib eis far ns lies in |H^W'er^ witli the hn|X^ ut 
sol III* fnturt^ ihiy, of Ix'ing ailile to give^ in l^hrshingtoiL. faioiJities 
I'fpnil. air snperitir, to tliEJse ihiiE you i'liii haive elst^wheiTf*." The reply 
oi' yir, Ijinghyt It |airtion of wliieh 1 <|UO(e* thi'ipws am iiiteiv^tiijg 
stile light tijHii] the elianieta^i' of thi^ tnnii ntta^u'ly iin.'<iis|iiu!ti‘^| hy tin* 
w'orlil ait laii'ge timl known to only si few of hi-s intiinatav^—thiti a 
Hi rung rrsiviiag for n*aJ stu'ii’ty. hy wliieh he iiuNini in teres .uirr^' with 
pwpjile of diverw ritinds uiel knnwle<Jg^% aill of wkinn might give him 
that intelleetinil <^mi]iainionHhi[> for whitili he hniigert'd, Mr* l^ang- 
ley. on Xtnnemlser i*7. wTote fnjpni Allegheny to Prnh^'sor Uaircl : 

\ utii <tt>iaaKnHl hy yimr ipjOi-IhI leto'r nt lii*' UiHiaiiit. luvniiii? me tfj 
iJie jastfasiuaii of the SiiOtht^mlrm EimtliittEiiii, aiiel hy Itn k[ial 

EiaiEiHfiPii to tehilaorts «f mine to pUya^KeaJ iiolonts>. whieh Ijjivp InilueuL’^sl 

3'ipu la maih[iaK the a^roiKPsil. 

Tie- e|iahiirtiaEhlty far mM-ruliiLs^ In ihat f^lr^*e|TrtIl Is a Alran^ iiuptlve ti> me 
fer m i iJM>nthpiiisl Jo tho ismrefeiiei^ to wlileti you rt^fer: Init I 

lliail rmin j'onr letter Ihat L Uhl not tlii"ii luaihe my iietual |mj»II[oei pin In. us I 
hin'uJisl tH> Uix To wluit t iheri mpsiiit Uy i^iy* I hjive no wtsli or EiiiiOn 

ikin to teiiipt me frtPtn f^lvlut: most of my tLiun to Eatiysksil iiiv<.Hstli;nt1oEi—at 
leiist tnwv. w hile t eoJi>y u£ps^]p| lomil ftnUlULfc^ fpir thlis. tp^aP-‘ther w nit n fret'^lum 

wlih'ti [ ixMlht Hot. e.\t>€S't hi tiny MuaNjnllDAte iH^sUli'Ur 

^Jy pmreHsUpiial lifi* lu'iv (s. thmuEuh tin* hOnliii^ of those to whom [ owe 
intus’ tttnn ^Utiehtl ihlly. a voiy pleasant ^pue, ht nin^t resiKSirtH^ uor luivo 1 any 
^usiiHloH to 13m wEprh of ll^y emefilhHainn lo liat reaKo my Inimiue. 

AI the Minip ilis]4’ ihJtli rtiy i^mfi'^haiiil nml iluiitisttli- hfe hi^n^ nfi- i-xivptlou- 
ftlly imjIalisJ. Uml I halve felt llie tim\ of rtUlte ellnli^o* ivh3e3l ivnuld hrltii? with 
It, nbii^f wlfcb acH-lety, aew' w-u|HithTii. If flint letilLl \m of n kind not wluilEy 
UlMHoiUafOsI tmiii tuy aE^uHtmikisl oiineiiltH. 

Ilia loneliness in l.lie Allegheny oliservailory mn he well iiiifiginfKh 
Bitt-slpiirg of that liny wilh hirgely in inlkling to the weiilth 

of ilie Sliitt of IVtiii-svlvuniii. iitul, ituUtHl. of On* fuiire coinitty, nntl 
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<Ui>L jLstronoiiu-p Siiul pkiwist* ij{ Jirt. iim\ |i(*>riitiin\ plijltMi- 

pher iXTti] flreiiincrj wni* tlunv iin Lsuhiiti'il ihoiigh iijjtni \\w 

("op (if u Ifiiiply j>cuk. Hr tohi mr mice iliat hr iittciHleil Kh^ inert¬ 
ing uf the iiKKlieiil society of ihr city of rittshiir^ in onler tliul hc^ 
tisiglit hiLve contact witli piofcssiorml aiui scieTiiiJic mni, iiml tliriT. ho 
wuikril doun uiid toiSeJ up <JliservntDry lull oucr ii tvoek to s|xnKl 
^Sntiduy in n rtKirn biirk of zi drii^ slosv. in wliich four oi‘ five 

iiirij ’iviiukl asbciiiikle in the ^miX tUnigs of llir mind iind the 

srletiliJic protiJeiiis of ihr fJny, [1 was n ii-vrljilioii tn Uir, i iishlieui^ 
h will Iv to tahris, in learn froiii the lot ter of Miv Ijjin^^lry ipinteil 
eiIhivc^ iLnit it wjiji princljjally the ili*?^iivj' In jjMSOidiite with otliei's of 
J]i?i kind, Lind not uinhition oi- o[}|iin'tnniti<^ for work^ wliii!Li hrnii^ltl 
liiin to M'ashington. 

t)ji Juitmiry l:i, ISvST* Mr. T^iui^doy wiLS appoirdi'd nssistnnt seeic- 
tiiry nf tin* i^iniihsoiiLuJi Institiitinn. In Aiif^ist of the siune year 
I*rofe^i-4>r Ihiird diinL ziiiil in >;o%'eiidnT Mn I^iiiwlry wlsj^ einried 
Sr(’i%‘t:iry hy iln^ Ihiaril nf I haring ItihS hrit'f term as 

As.'iiiriUiTiT Srs iHary hr Inid given imteh tlHjngln to the depsiitinciUs 
witli wliirli hr wrts pj^pridtilly diiuginh the e^ichaingi* tiie 

tllirary, and the pid>iieaitarm^, aitid in the.sr ]rnp(niiint ngrMieie^ lit* 
rotuined ai diH^p iniere^^t. Hie oxchangi'H he iTgardetl u.h one of tlie 
prliiL-ipail niE^aiiH for mrrying oiil the terms nf Siaaitlr^ins ln'^LHiest 

for tile tUlTiision of knowlodge uiimaig itirn*" nml to the ]iiil.>lications 
he gavf' Sill ever-iuereaisiiig aiinonnl nf thought, ri^jieciully thtHe 
which I'onhi to his term, *' iinderHUnidtHl of tlir [X-opUC^ eIo- 
vtdnping the Sinitlisoniank UofHirt to siuli a puhiit thaU to-iky it 
apj^eahr to ever>^ miiii of ordiniiry inhieatinn artul inteliigenct*, and is in 
niiiiiy jilaces, wiiere Inioks atnrl lihniri^^s? aa^‘ iiniccessiidc% the sole and 
yet the eniirely f^tisfaietory means of keeping jaeople abreast nf the 
s4!JeiitSiic tidvancenient of the warhL 

The ho(>e held out in the U iier of l*fofetism‘ Ihvird thsit some op]X)r- 
timitv wnulil lie ailTonled lierc* for the cunlinuaiice of Mr. LLUJiflev^s 
original reseandavH wsrs iinide genwh first through the gunieixitiLty of tlu'! 
late deroTue Hi Kithler and Alexander (iraihaim Hell and hvter 
tlirongh Eippropriations hy Coiign\ss for [he eslablLshmeiU nf an 
astniphysieiil oltricrvatory tamlrr tlie dimiioii <if the StiiitlLSoiihin 
Ijwtitntifnu This ol>servatoiy^ hnu^^^d in a modest frame striietiiit- 
on the Smlthsmiiftn grnuiifls aiul entailing an annual eowt. la^am the 
(ioveniktieiU u( a very jm^msitleraihle Kinn. mud^ it po^ihle for Mi% 
Laiiigley mtl only to {^intiiiiie his n^'airehesj hut to reach Lind 

even niore valtiuble results than hail Imhuj ohltimed 1101*111 ofol1^ 

[t is doe to Ills inlLLaltve and energy that the iMHiple of thin i."OLintry 
have tlie Xatinmil Zoological l^irk. Me speciali/.eil in imtionomy^ 
hut his interi^t in Eiatiire wais not roufiiiCLl to it* He had an eager 
miriosity idiont aiiinnti life aiul a griHit love for natural scenes* LUiil 
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SD U r^4l Ui tiiiiu tlse Uy movt" siiu-tH^futly in llu^ i>i5tii30ish- 

iii;^ ^if Ilk' |j]irk, wludv, bniii^ liigli tk^pntiHE-r i>cjsvsil>ilil i&s foi* 

liiitl iiih'trui'tion* in link itf <lik |ilkjfc.^iiiv |;i-iiiiii(Ls uf (Ih 

iK^kpli.' wUu livk in I Ills ^irnl in iIhik^ liiniiltviils of ihuii.suiiil^ 

ikf Aiiieric-Jin kitijy^ns wlio jinnuuny niiiki* n in it. 

Shfirtly Jjftffr to tlik si^Ti'tun’shlp, ami.1 

tiHiilk fnini bj 2 ^ work in thv v.sluhlidnoifnt nf tlip oWiwiikiry, hi- 
strongly dktiirtki to oi’fiate o new activity for ihi* ^SinithsoniLiLii Institii- 
tioss- iLinl liis first clioicc wonhl luivk lx*eii timt of oxteiiiliti<i3f its Sivip*- 
ill tliv ilipkction of tkc Hno arts. ]%ul ihi*: time was not tliioi ri|>o. Her 

1104 opiJOHiLion Eiiiil fon^w iinoiprnililo iriflkniUiw, and ^io Lo rkluc- 

hiTitly ulaiiikloiioLl this fn4d luul |int hh pri‘s^*vkrin;r i^iiki^ry iiiti> thi.- 
ollior just nmiUonriL tlo' l■fl^ilblis|^^lol|( of iSio paik+ Hn* lie tihvays 
hioi iIr- fi^dl[!j 4 llntL llio SiniLlis^aiiuii liisl iliat inn slioolil nvt for tlio 
iiLtiuiEi hi tlik iinklU^r of siirl. llv runsed lo tw tMiUmkiL mlil4i nrl 
o|>ji?<^ls im Iwloiiffkd to it itnd uint* rlsi.ovlirtt% aiul i^oni- 

plantcik as it tlio idkji of tbe link arts in lliv Instiliition hy 

st4tiii^ aside n rooni in tiir Srnitbsoiiiiiin laiiUliiikr which slmnSiI Im- 
dovotiHl to thk«k‘ cidliN'tioiis, IHs ilksith caino at ii tinic wdo'ti the 
ivali/jiLion of tills iiLra of his was alRHit to havk fniitioii. 

He liud for iiiaiiy yvai^ WiMi in ilii'; ha1>it of uiininilly to 

Eiirojit* uiul lids p4i>iOiiii3 contact witli the sciioiliJio lokii of Kn^duiiLl 
ami of tbk roiitmeiil uJii] the n^piitation ihiil his n-spiirolii's, hinl 
lirou^lit li> him niut to tin- liistitiitinin iiiiil hLs in 

jaisliiii^ fotwnni the e^diaiijp' -seo'vkv, led In :i lOikiniiEYiiiknL 

fiif ihk intmnitioinil ii^piitalio]] of ihr [iislihitioin 

[t was my nirii' ;j[cmh| foi'lniik t<i nrroniiiany Mr* l^tngley iijmij two 
iii tibi Earopkiiii lri|Hi—firHl in ami ii^rain in rpoii tlic 

cHa:^sioii 1 licakl him read iH^forc the physipid ami iistroimmioal 
s4H:tioiis of thu HritiEili Assoi-iiLlioii f<ir ilic Advanocnicnt of ^ 1 ^■iL■lJce 
it taitw^^r his work uii tlie iiifm-nal sja'Ctroai, 't he niri'liiij!; 

wiis held at Oxfokh iiml the LialL holilin^ ^^>ine 2^0 jjci'siiiis, was 
rrow’diRl* Hk spoke very simply niid witlioiit riulrs* de*siTibin^ ttn' 
apiiai'aiiis thni lie had dkvise^d uni I hrijii^hl lo;;i4hk]' anil the I'ksidis 
shat loid Ijkon attained; jiirI so viviil was lus sEntkinkiit and i-rp 
fiir<vfiil thal Jit the roiulusion of his remarks the siippostRJlv stoliil 
Enf^lishnien who i\jni|H>seil the aiidinoci^ alnu'^^it in a Iwidv 

and dikki wl* At a nui^tinj^ of tln^ phyHiHil stTlion on I he same orra- 
don he discriisscsil thk future of aerial navt^dioTL The session was 
hkld imdek tlik ehniEiiianship of the lute laird Sulistniry* |imnikr of 
tireaH Uritiiim uiid diEit yi^ir pn^itleiU of the iiK^adatioii, and the 
ilL^kussiim that followwl was iKirliripatnt in liy Lm'i) Ktdvim IjotiI 
Ihiyh-igtiT ami Hiram Maxim* none laf wlioiii dissimU^I fi>nn the 
views wtiicLi Mi\ laingley expre^iseit- 
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Xt>riG ri'^iriLHtGil \umv kfcjcnlr tJjaii he Wiiil nf lIh; mutiy licnp- 

fiurLif>ths wliitili i^Amv tfi Anierii^n Roientn; few, if itny^ foiiiMl l\mr 
wny III die fiinsl^ of die SmiJhiionkii IiistitEttiDii; sa thsit i-eliiitvely 
tlieiirtivitii-jH lif tlii^ Iiistilution pmper wei'e iiol iiieretised inl-miod 
Stnteti mniniGjLsui'jitG witli the growth of othei- .^-iejiiifie nrgnniza- 
thniigli it i^hnijhl tw siikl ihat after die nriginal foiiiidanoii 
the only iiji|Kii'tiini ndditioii to tlie ^initlLHiniiLin fnmts^ ttuit iweiveJ 
froiji Tliuiiiii.s G. IltMlgkin.'^* eacne tliiriiig the iiduimmi^tion Mr. 
Langley, 

Auioiig Ilk nmtiy eloImIiIp snhllmsi'^ wan that ileliverni in as 

the miring presiiieiii of tlie Ameriewn .\sSfK‘iiitif5ti for the Ailvmiee- 
inent of t^rienceT under the title of ■\V Iiisiory of a df>ctrhicv dik 
ikh'triiiiit iH^ing the views i:t>iii*eriiing nMliiint eitergy, ddie address 
b ii el limning one in every —as art hist or i end iiive.sl ignition, as 

a sETEuining np of reauliH o3>lahie<lT iisi a JiLeniry lUHaiiiieiil^ ami as a 
projiheey. Hdiiie of the jihniKi'ii are worthy of ii gn^ai phihrs<»phir 
iniiiiL "MW ha\‘e jjerhu|>H .seion" he ilerhirtrd. tliat the history of 
the progress of this ilepaiinienl of is lillie tliait a eha|iler 

ill that larger history of hnman error which k still To wtittein-* 
And yii then^ is no |H^siiiii>tie no(e in it. for he asks the qi^rion^ 
Shall we say tliaL I lie knowleilge of truth is not advancing ami 
he re[>lies to this Epierv, " ll h advimeing, iiiul never an fzr^l as tonhiy t 
iiiit ihi" stejjH of its ail va nee ai*e .set on piLst errors, and the new Irutha 
liecutiie sneli Ktepping-stones in turn.'’ 

iVi* tliLs sill tie time ladnng tillier pajiers of gieal getarral intereat^ 
riLitably that on *'■ Tlie oliserv atiiisi of sudden plieiioineJiii,'' which will 
have a eeitain value even for Lhi* physio]ogicaJ psvcholngist* although 
designed for tlie tislmnoriier prSniarily ami conluiniiig flescriptions 
of the |»ei^onnl-error imiehme inveiitefl hy Mr. Liingley: imd a|j 50 
another pajHi-r tm ^^I'he eheajMist fonii of light,*^ this study l>eiiig 
hastMl ijixm an exiiiiiination of I lie nidhition of the tirelly. uiid slinw- 
hig that it is possildo to inxHliK^e^ light withouv heal otlier lhaii the 
light ibi€‘] f, and that this is iietnully elfeetrd now by naliu^‘*s ]>rwvssi^ 

I am hrongld, how^rver* ki atiolher field of scieiililic work in 
whieh j\fi* l^mgley etigiiged and with wViich hia name has tieen 
identified iluriiigthe past lifieeri yeallic ^ubjei^t pupuhirly known 
as flying iiuichini^. aiid which he clerinrninatoil iienalyTianncs. Ms-, 
Ljiiigley eain*^ Isefore Lhe scientifie world and the public generallv 
on this subject lirst in a vei-y brief cdinmunication to lhe Acndemy 
of Scierues of lhe Institute of Fninc*, in July. lSi>0; secomL bv IhV 
puhbi^ition of nti extendeil lueinoir in lhe Smithsonian Conlribii- 
tions to Knowleilge* and lliirtU thmugh a brief pnpiihir article lUi the 
pnss^iibility of jueeliimicaJ flighU in the CVntnry Magsi^ine. 1 alluded 
flixive lo one of the group of whet would now be calM 'kuiptaims of 
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iniliitflry ” in PittsSniirir* wIi+p liml with Lan^le}- fim! 

his vrork uml hnil jiiiJetl him in ilsi pr<;kSi?r:ution* The imtuv of this iiiiin. 
Willium wan roiniut^tnoniteii in the prtTsure to “ Ex^>£Tinlient^^ in 

iiemdyniLtikics in the fullowliifr phrii^+t If there prrivts to be nny- 
ihiiiff of )X'nniiiient rulne in thi?si^ inventI ilesire thni lU^y 
nittV lje rviiioiihn‘refl in roiineetiiHi with the iiuine of the lute ^Villisiin 
Tli»w. whosii'' gPTieroHJiy proviilml the |>iTii(Mp3il means for them, 

thiiti^h it slnmhl In^ siiicj tinit Mr- njiiw*s nul in thia ilirn.^tinii was 

not to W Tikeasiireil liltiiie liy money ronlrilmtion to the ex]M‘riiiienU. 
frjr it inpaiiit niitch nt thut time tlml as einineni ly ii pineltnil man as 
heshonlil iiiive luelieveil tn wliut wn.s then considen>fl u wild hleau snn! 
hiive liiipiajTtotl u atrientilic man in it laitli hy money iintl by moral 
eneonrii^etnenL Ylw menmii, ExjMaiineiits in iiertnlynitrnh:^;^^' was 
at ontTi lepubLIshed in full in Freiieh anil iittmeted wn.!i‘Sj>i‘eud jineit- 
tioii. ;Mi-. Luiifrley |a'rsi:‘vereil in the study, ami in he iri,siit‘d 

Ii seeiind memoir. "The intenml work of the whiih"’ I’liLs uls<5 

si|i|K'aml ill EikjLflish alii] Fnmeh. niiil wiis desij^uii^L to pro Ye Lhut 

iti^rliil tli^ht hail ikti a 11.4 demerita^iL xiH the jHiteiitiality in the imernal 
work of the wind, whiLli would t>e of nnmient iii the practical 

soliilion of tile prohlein. 

Rut <]ie patiistakln^;^ exiieriments wilh the whirlin|]^ lahle ami with 
i^tlier forms of ap[>aniLijs diw isi^cl by Mr. Eun^rli'y fov tliii study of tlio 
{[Liestiun ot jierial niLvi^aiicpn ciiil not ixiiueiit liJim iuip] althon^h not 
himself ji iiuHL^Inniieal uiiil wish very inferior applianei's^, 

tiaik tip the imildiiifi of ji maehiite ilriveis hv a sleum eii|jine, win eh 
he IiojxhI would praclieally denioiistralc the possihility of ineehutiical 
lli^hl. Were iiiiiiitikerahle iiiet^haiiiriil dilliciillies in its itcui- 

hlriietiori and also iit its lannehiti);, aiuh after failnres whieh wonhl 
liave didieartened an ordinary tikitn^ sntt'ess iratiie iii ihi' sprinj^ of 
w'lien Pk steaiii~ilriven aerrKlomej ritnstriieled ttiulrr Eaii^ley^s 
dim-tion ilk his own shops, eTSiJfiiie aiirl all. iielnally Hew for thn?e- 
ipiarterN ivf [i nkile i>r mort^ (kver the Potonisic Uivc-r. I’Jiis naimrk- 
nble Jiad world-wide rt^eopkitioii. !t >vhs eiJiunumii^ateil to 

learned IxKlies, vi'jis the tnlk of tike JkeW'spit]iers, tkiid in a sjMH'ially 
written aiiitrle in MiT’^hire’a Mapi7.ine Mr, luiiijL-dey Iihiiself ili'sei'ilh.^d 
ihis tcial and liow ho eanie to eikter ii|>rah the snbjeet. Fiv^iu Itis own 
woi^is w'i- liMim thnl this wa.s a ]n^ihleiii with him fimn diihlh^KKl 
diiyat that In- to lie in a New Eii^hiod pasture and watdi the 
lunvkri ^ourhk^r far up in the blue, and sailing for n long'time wdthoiit 
any im>Liun of tlieir wdiig^s, iiml this ijUesEioii lio thought of in mature 
life ami sit himself to iiiqidre wt set her tlie pi obleiu of urtiHciaE tli^ht 
w’tts as ho|K'less and as [ilismi'il as it was thought to be. Nfititre,^' 
he “■ hns It, uiul why not. imiitif " Ami with this {|iiG>itinn 

ho ac^iU'il the exjuTijiients with the whirling table tlown to the 
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nctiial fli^it. As wn^ his wflnt. Eu* tlie nttenipib^ rtf thost 

who wime iHifiFfrt liiiiL UHS.I in simple l[iiif;niij^/ fixjrJniiietl the tlieory 
tifHjn iv liicU meelifinifftl iW^ht would \x5 |>os^ible. This nil icle, j^rinted 
ill ISnr, clrhrit^J willi llie following |)Hra|^i|di: 

[ htwv tliU3« fjir hm) rmly a fnii^lF SHiotitlrtr luterenit In i]w- tf^tilLc t»f tlic^o 
k|]rtn4k rti->rL!Hi^ If It iHinhl Imvi' k*i«ii rt^rf^m-ini til ihu aulM-l li.jw ninth Ifihor 
tlicrt? SI-its iij tH\ haw ^>1* II fu wtnikl Im*^ pluni iu IL, mid Imw niwi^fci I 

niSjslit Imvc' to i/mvr u\mn Lt jit nlL Anil now n«H-rtrtl mnNi lie J^pokcMl 

for. If Tf^n-nrtl tlifro k tlw krin^-lnli;r Hint I Itiivo tliiriv tin? I ^*iiuld In 
iL iil(!1nitt rtisk. Willi n'usult?^ wtilih It imy Ik^ liri|>rt| wUI Uo wit'fiil to otht^m 1 
lujio brii<yi:ln tu n tlio iionlmi of tlie i\‘ork ivhH li Kt‘onn'<l to siHJFJrtlly 

nilne—tin? dojinnisirfitloti of iln? jinn'IloEilHUEty of iiitTlimjEL^I iJIfiliL-^iinil for llio 
ijoxt stiiKi'. wlijojj Ihe i^miiiiop^lnt mid rtnii-lk'^iil ilt-Fieloiunout or iUv Idojt, St 
Ir rtrcihiiliSo 11 Lilt Uio wtirSd iiiny Itwik to othorn. The world, liKliH^t. ivlh I jo 
liupliio If M do not reallMr Him Ji now jKiKSihllhy Siioi I'^mir to iL elulI tlifit tim 
tfn^it nnlvomil hk'hwtty overlionii Is now kihki to ito o|»oiied. 

rninieclinlely nfter the sdene^ of these experiments niid shortly 
hoftn-^* the iirtifle was wrilteiu 3!r. Lniifrley pjiSHLH^I ilirou^h n it nisi 
de|itx>ssJii^ jierirtd of liis ofHeinl mid ]}ersrinn]l life* iiiul his fi^lingn 
llieii W'viv Jirt iJoiibt reflfetetl in its eh»sju^ wortls. Iti tlie me mill of 
S.^pteiiilier, his two priiieipiil «s.^)i-iates in the SiuillLsoiiinii 

Institiitirttu freiH'p'i Brown ClotKle, a distinifiiished iniluralisU wliti 
was ill i■llal*^e of tlie Mus^umL ainl Will bin Oawftirtl 'VV'inhwk* 
already a Hinted to^ liatl fiixiiiudTirely juts'^'d awn\\ anti lEteir loss w as 
a MLTifitis blmv to Mr* Langley, whtrsi! friend si lips were di 4 ?p oin=^ 
Uf ImjIIi these men he wr<iLe mcMiudrs^—in fnet. of Mr, (lOtnle iwti^ 
the loiifjei- of whieh, |irebs-iited to ihe National Aeudemy of Seieiiees^ 
is at once n iliscrimiiiuliii^ anil iilfectioiiale trihole to a ;^mit man anil 
n dear friend. 

I’or the next few years Mr. Laiif^ley s lime was not so priHluetivo; 
lib physkiil health was fniod* Init the sevuie strain of liis adeirlific 
laliors and Ids jiemmal ]fwsi?a trinl(*<l to a ilepiH'^sirtn nf siiiriLs wdiidv 
eniise^l him In shritsk from new work. In spite of his almost defi¬ 
nitely aniirtiiiitW inteidion nn hai^-r to i-arry on the work in flviii;? 
lnaehini^'4« he w^siii Iwl in liswK, rliroi igii (*iii'i;iiiistiiius.\s imt ciciirlv 
kiuiiiVii, but livhiph hud lo ih) |ci si i-cL'tiiin t'xtiuU wllli (ht Spiiiiisb- 
Anti^ru'iiti will", t<i tiikti ii|) iIk‘ Luiililiii^ uf flviu*^ uiiiHiIiiL' liirpi' 

viKHipli til nirry n mail. tliLs wiuk Itpiii^r ... tin- Ihtfini 

itf Onlniiiiw mitl FmlUSttilioii of lhi< J itiilid Sl!itw .Vrmy, un.I with 
(III idlottiicKt imido bv tliid Imiinl for llu‘ porjujisf. Ik* hail uiiim- 
lifter u lit till hijiso of timo. ifiir^HKil liLs tLstt-ojiliysitnl ivnrk, 
whirJi, ihnitigli (hr iiii|)Fi)VHiumt of the iiistriiiiieiiLs ho hud iuveiitcd, 
prmltiLied new [imi viilimhle results. ']’hc bolometer wns lirouffht to 
11 greater (lf]^-e of reLiiirnieiit ihnn hiid ever licen attiiiiieiL The 
iiesearihes of the Astrnphyjikul Ohservatori’ hiid progi-cssed to such 
a point as to justify the puldieution of ei iTemarknblc volntue of 
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imniilri: tiiifl mi t'Xj^wditioiii miiflp by him, to obfwriti ihe ■sttlar wlipso 
ijf nt aflpsboro, N. C-, ^v^^s si^^Jially fiucecssfiil. 

*V hnlf dozen or nioi'p piijiei's illiisirutiitji; lilts vnriogjt iidvjinccB mitilo 
in the stntly of the sjwcinmi worts alw ntHjiit this lime. Tin? 

Iniildiiipof llio kri-e nmiilromts jdkI ttf jmKlds to uiil iti its fSoiii.ti-ni‘- 
liou iv!»,^ nipiillv tseirif; |H!shcst| iilieml. 8met‘ tlu? siiccoftsfol High! of 
Hie Hrst uujurtlniriio in Ifitif! n fm-tlior possibility of iricrf'sissd power 
ivilli .-onipartil ivo light iii'.ss had trome with ihe employment of the giia 
engiijiMiml (his was o.vjm-i imeiitrti upon with a vk'w to dotennining 
itii f<?r pirr|x>>Ofc 

In tlu- luidsi of thrstio liitMsi's, either of them enough to engrotiji the 
tiiougUl of till tsnfinnry nnin, oirriwl jikmg us they were in iitlflitioii 
tn the muiNig(.mi‘iit of (he Iiistitiilfon iinil its njin’simndefuse mni the 

intorviewsi iimi (he iipisHNimnnss UTojn? it.. whi.-h ihiH work 

entailftl—in the very tiddsl, I siy. of t]n-i> luhors thei^> iippeurod on 
iiidrlo. of 111] plurtt., Ill the .Snitil Xivholns JfiigiiKim'. describing the 
Children s rtooiii of the Smjilisoninn prefmrd by a letter written by 
ilr. bafigley hiiiiwlf. in wijidi In-iip|a?ai-s ;is the nttoi nev for theohil- 
dnm and jdends their itni.^‘ with fi grown-up Alos^uin .Tmt,, miil 
almost at the same time Ik- wrote a eiirions and interesting piuwr 
deserihing the fift-wiilk it?isenjiir]y In 'j'atiitl. where Mf. Langlev spent 
par! of the sonmier of llipi. and where He ho]jed to Bud n nilrarle, 
hilt wiiiiesseil instead an inteivstiiig isensjuuiiy. wliieh. almost lo hk 
dWti wiui nblc* tfi hv i^EiiiiniE luw, 

A brief popnlur amount of tlm sulssefpKsnt PX|H-riiiieiits with the 
biingle.v aiWliY/mts was jitdilished in 11(05, un extended memoir on 
this stihjeet being y«l inipuhtished, though left in siidi slmiH- ns to 
render iLs pnliiioitioii certain, lb, diwrilif^ in ihe briefer pawr the 
attempt made to imrnhafse u siiitaJile engitie or to stieure its building 
Iw' coiitrai't elsiwvlieix- the iiiscejitaiav of stJrh n ixjntract liv a mts lnin- 
mill engineer, uud tho fa dure, after two years, tn deliver tju, engine in 
iicconliimso with agreement: the i-onseipjent nmissitv of bnildiiig it at 
the [imiitiition; tlm iiimimenihle detnils of const r net ion that hml to 
he eonsidemi. and, filially, the triids, Hrst of (he te^t moilels, which 
P 1 -OV.MI f^iKYe^sfid Twice, on the Tth of OctoU^r, Um. and again on 
thfl 8tU of liettnnljer of the same year, attempts wen? made to hiuric]! 
the large miirhine. and in Imlli ciif^^, iicrxrnling (o I lie o}>?^rva1ion of 
mm,emus reindde engineer, mernbem of i|,e Board of f lrdnaiieo, and 
0 he^ It was the laniirldng that prov«I a failure, and the words of 
. Ir. Limgiey, in elosifig this statement, seemed to !m? justified: " Fidl- 
iire in the aerodfome itself," he declared, ”or its ongiiKis theit? has 

when'll*”' ^k'licveil tliat it is at the moment of success, nnil 
when Llie enginrer.ng pmhiems have lieen solved, that a lack of means 
has prevented a conlimiftnce of the work.” 
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Thifn? rail h* uy iloul.t h\il tiiiit UiLs fuiltmt lo Ijiijndi iLc bifr 
inuHilfif. iviis ^ .^TIOIJS I.J0W to Mr. Not m) niiich the fniluro 

for Jie wn^ 11 |jliiloc?opliur anti ii siric^ntiflc uihti who knew Hint 
onjy nfler flefciit, Ihul it itipunt iifijn-iitvesaful 

I'XpcriuiPiit ill hsH loUiratnry or shop it would have dtiutitiil him not 
HI the k'ust. It was nwnsisary to jimke tlifse exjjpi-iiiieiits in tliP oijcii 
iiir iK-fon* tin- vyvs of tiie world, while liiit iirningonieuLs iiitii tlio 
Ikini-il of Ordiiftjiw jiml l-'ortifioatitm nMidt'rtHl it iuipenitive thut the 
detoils of the constructio« i^hoiihi not k- umde pitbiic, Tlxe news- 
impel" press of the cmmTty-, iiiiHiimlerstHndiuir his motives iintl migered 
[nifisibly at the large esiwiise connected witli maintiiinjnp Bj)eciiil cor- 
liiKjHindi iitfi lit Hti incoiiveiiient [ibiee on tlie I'otonnic Itiver. iinitwl in 
0 ejjonis of ridicule nml nttark, which in tinio nmde itself felt in the 
XiUioniil rj"gishilure. At his yenis--for he ^vas then nearly 70 —the 
attitude iissiimed liy the jmhlic press broke liis spirit ai this! the first, 
inderd, the only, defeat in his career. 

The hick of means of which ho speaks was onlv a luck of funds 
from the souris; from wliidi he tliought ho uiis en'titl«| (o obtain it. 
One or nnme private individuals olleretl him the O[jportunity to 
wnjtimic. Sevenil yoans lefon- ho had l>wn olfeieil jl considehilile 
■snin for (his work if h** would l>ut place it itfnin some comnuuyinl 
basia and take out patents on such portions of the muddnerv as 
were patentabie in orclor ibat com more i til iTward niiglit come to 
the jiersons furnishing (he money, but ho steadfastly refused either lo 
i^ciire a patent or to aoeopt luoiicy from private ]iersoivs. lie 
flediired tiiat this woik was solely in the inU'n’st of the Njition, and 
if the Xiitioii was not prepatvd to supjiort it lie was not. willing to 
ptiweod eiith it. .Vs far as I nin li*uni, he never wavered in his 
belie f that success would ix.^iilt fnmi Ids work. .Veriul mivigiitioii 
wa^, in his opiiuoji, sure in come, ami the veri’ umdiihc" which was 
dewkml iiy tlio public pic,^ to Imvt- ken wrecked kvond horn" he 
had repaired in idisoliito condition for tiiiotlier triaL 

It is a giittificalion to Ik- able to rc-m>i-d tiiat tlic last pajior that Jio 
ever read ^vus o serii-s of re.sohitiotis adopted by the Ai^ro C’hili, at 
Acw York City, expre.'isiiig ojiprcc'iarion of his work in klndf of 
aerial riuvigation ami muifiilence in tlie diivctloiis which it had taken, 
and any reader tif the i>tjrrei]t magazines or the daily press can see for 
bimseif that, m spue of criticism and ridkide, the principles whidi 
lie discovered are more and nmip gaitiing |■et^>gldtium The future 
of aerud navigaiion lies not in the direction of the ImlliHiU, wlddi 
Js k'lngaieindoneil even liy its most ardent votaries. Inn in that of the 
nemplane; and whatever form this may take or whatever niiHlifica- 
tions may be mmie as tljp irsnlt of i‘.viH‘rinient, the laws of arrodv- 
namns will be the laws which Mr. Lutigley discovered, and the 
Ku itm — M 
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tu^rupIiaiK' i>r uIIkh' ftH'iii «f iunfluut^ litjaviei' tlibiii die ailr will Ije 
husi^tl ii|*uti the mmleLs whit-h hi^ iiiiule iinil whieli iietiiiilly rtew. 

Tlie trih liters in reajgiiilhm hi^i wuik lire ulinsult um uuTueiuits 
ti> Ttinle, He reerh'ed the ile|ri"ee nf iX tX from Oxford* IX iSe. 
froici C’Eiinbridgej Olid, stiiion^ iiiiinerous otherH^ lUt; <legixie id 14^1D. 
fitmj die imiversiiitieiH of Hnrviird, IVincvtun, Mlclii£riii]* imd 
aiii. He veuii iLWjijded the HeDiy medal by tlie Nnliotinl 

ALttdeiiiy of Seienres. die Itoiiiford imJtiJ by the Boyul Seniety of 
l^oiidon, sitjd the Uimifoid niedtil by the Aiuerieaii Aciidemy of Arts 
and Seieiin*^- »k well mh the Jnnsstai medal from the riistitnte of 
FrainT, and the ini^did of tlie Astroiioiiiiwil Society of lie 

\\ n^ a fortdfrn nieiidM-r of the Koyiil Society of Ixaidoii, a correHptnid- 
ejit of tlie Institute id Fnjuice. ii felloAv of the Koynl Ai^tronumical 
Society of liOndon* memijcr of the liny id I ilk! i tut ion of Luuduu* 
muinher of tise AciKleniia dei Liinceit of Home* of the National Atiaih 
ejny of Scieuws* and of juuiiy othei"?^ 

Miv Liiu^ley, Lilthcuigh a meml>erof veiy muny scientific iuk! other 
societies^ was not u i*cgiilar uttemianl m. iitiy cif theiu. He systoinal- 
ieully EtvniikHl Lioidiiig iiiiy ttlBee in any sueiety* the only exceptions 
that I know of lieing liis pi'e.’^ideiiey of the Atin^ricaii Asswiiitioii for 
the Ad^ iiin-emeiiL of Srieik-eT Ids jiceeptiiin^' of the v it»e']>resideney for 
u brief time i*t ihe Aincnnin Fhihjso|diinil Sewriety. and meiiiljei'ship 
in thoeoiimil of ilie Natitunil Acndeiiiy of Sciences, It was nut tluit 
he fasliMl to i\Hx>j^iixe the iinportanii^ tif scrieulitlc stK^iclies, lint I'nther 
thut he fell confideiil tinit otlici^ i.mi|ld iituaid to their inn na^nnent* 
ntid that hi.H lime must lie ipjnrdcd for Ids official duties iizul for his 
scieutifie work. 

Among the iiiiiiiy ti^seieties to which he Ixdonged lie had an c-special 
nthi-lioii for this philosophical siXTiety* ilc was chs'tLNi lo inendMa'- 
ship ill it in ilic year in wliicrh he oiine lo ’iVa.shiiigtotn and 

witli liurilly iitiy ext.v|jtinii rend latfore it the scientific inqxoN timt he 
prcsciitefl ill this city. Many of yon will probsibly ri'mend wo- his 
viirioii-i jiaperri on the infi-n-i’ed s|x*clriini and tlmt on niecliaiiical 
fliglit, 11 lid 1 limy Ik’ ^Ka'iiiittcd to sjiy in |i:issing tinit no iio^hci^ ever 
|ire[iaft>il a pmxT cw lecture moix? earofiilly than lie tlid, for while he 
Eli ways sjKike witli great diiwlncss? and simplicily tiiid clearness, ai>- 
par^ailly witlioiit etTurt mid usually wiilioiit notes* his ixaiiinniiica- 
tii>iis wen* ahvays written carefully in inlvimce* every slide gone over* 
and an art mil rehearsal made* and this method waH one LhnL he car- 
riisl into Ids stueiitific w'ork as well. 1 reniemlx^r that Ix^fon' going 
on ihe eclip^t^ cxfMHlition to ^Vadeslniro there w‘ns a ndiearsiil almost 
daily for n |wirirsl of in-’irly three months on U>th Ids own |>£irt and 
tliut iif every other [M'rsoii in the party as to the duties which each 
oni' would ex|xs'Usl lo [x^rforni tinring the verj^ few- moments when 
the phenomenon wus observable* 
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Olio vvciiilii uauinilty &:3l|JjMl^«4^ Mnit wliat has? U^foiv ikt haA 

fully i-h^Tilfenl u iiiaii; ihJlviU it n-laU^snuuni^i U> Jill Mu- Jifi^- 

\ui\i} ijf l^vo ur Ihm- im^ri: yA it l>y nu nu'sins ai]i>i|iiiiti4y \ u nmkv 
ilii* full |sirtun% I havi^ ulliKled to his hnvinff lnH'ii ati tiiiiiuv- 

DiTui^ n*sit.ltu\ tint tlliH Is too g^iitrrtl oti (^Jiprp^jcio tn friv"!* jitiv if.li'ji (if 
till." i-xu-'iil <(f Ills lilfniry oullivntion. Ifc koe^ft' llu' (ronntin eliiHsios, 
bill ttml. tiki? itmiiy tii(?ii of hiji i^nomtioii. mi csijxx'iul fontliicsH for 
Ileiiirioh Ilpino, ft isi not tisi much to sny tIitU lie knew evei'v t liiiifr 
ijOdd in l-:tifrlii!h, Hioiifjli be hmi !i{>in(' K|>x-lal iiitmesls miil Jiml Tx-coiiic 
jtii iindeht lioiTovuiii. lie [lersonully owned u eoiii^iileruhlii selection 
of I lie urigihu] mmniscrijn of Ueorgi^ I5ori-o\v, mid iiitleii in ihr iirvii- 
iirotioii of the Idfe of Borrow, by Kiinpp, visiting him iit Osfiin.1 enrl 
fiii-utshitig suggestions mid infoi'iiHitioii for this interesting ivnrk. 
The liistui'v of Eiigliind iind, even more, tlie iiistory of f'raiKi.* en- 
gngetl his iittention. He wtis ut one period of lii^ life jin iirdcnt 
mitnirer of 'nmniiis t’lirlyle, who#® jier^iiiil iicvjittiiutance In? eiijoved. 
iiiid it is not iniposisible tlmt fTOin him he iie(|iiiix?d n sort of T]]i?th<Hl 
of historu-ul nniding, for iie liKiked to men nitlnT I Inin to d<R-iimeuts 
of the jhfHods iiK furnishing liie keynotes for the pixigross uf nutlons, 
l>!oniir<lo dti Viiiei, and froimvell, mid Krederiek tile (inmt, iind 
Imnis XlV, mid Xu|Hdis>ii, mid Liticohi were some of the men ulMml 
whom he had iViid every thing aviiihible to the sliideni, mid lie had 
gone deeply into llie memoirs of their res|ieclive periods, more espe- 
eiidly. however, the l-’retirii memoirs, wit]i which he had an ]i«|niiitLt- 
aiiee tliat miglil liiive Iss'ii envini by u profi>,ssi<)iml hislorictii student. 
III.- wns eiipfw'iftlly inteiesLed in the in’otilerns of llie son], mid studied 
the metiiphysieiiins nnd the mwteiTi psyeliologists, mid was himself 
iissociated witii soeii-ties for [isycldciil rt?!H.‘iireli. tind |x-rsona]ly eii- 
gagetl in the exmiiiiuition of spirit iiietiinms, ihoiigli never ivith salis- 
fin-tioii to this keen observer. 1 It liimcked hiird iind ]oiid at tlie dwr 
which leads to knowUsigi^ of (lie soul, for it seemed to have lieeri one 
of the nl•n<^£>ities of this gix'iit mind tlmt it slioiiid attempt all the 
diHh-ull probhaus which wert? olh^red t<i Inimaii observiition or curi¬ 
osity. He loV(*il to talk with nien possossec! of jiosilive ret igloos 
views u|Hiii their own tieliefs, iind tiud a deep interest in ji dcsult. or 
a ,Jew, or a Bnddhist, or a Mohiiuiniediiii, or, iinleod, aiiv luiin who 
tlionglu III? hud setTiired the truth nnd knew the way of life in tliLs 
world mid tlie world to i-oine. His pajicr un ^ The jaws of nature *’ 
b ii very significant eontribut ion from ilds point- of view. 

He was pmbahlv h-ss niidcrsumd upon his |wi^iial side than iiny 
other, 'inieii 1 etiinc Jiciv to live in IHO:! 1 reinemlwr that Air. 
(fimdc said if* me one*? that Mr. Tjingley was a very reservixl man 
iind a very lonely one, and ihnt tlioiigli it might lh> diflimili to gain 
his frieiidship the effort was well worth the imikiiigr. i Ju not know 
that I did muke ii conseioiia effort. In my then [lusitinti as librai-imi 
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1 riifiir inln ipHii‘'ial wiili liiiii of liis very 

ill iiml i'fisi?htsiiit ili^iiitfcrii.1 foi* Viocpk?; of (^vory ll^UnFl^ l^v clianw 1 
foiiiKl that W wiiri II i'olliL'tior of f nmsialioiiH of llio Anibiiiii Nights 
iwtl had rt'iid all in FhigliKli nriil Froiu-h nvaihiL^hu 1 

|ij 3 |ijM'iietl iti ivll him of my own in tht^ tmlijihi aiul thf: fsict 

I lull iiy a ^tmkmt I hnd portions uf the Ambitin NigiitH in Hie 
iiriginiti. Tlicre Hieii Itegim a a<x|Ufiintancei4iip ^vliicli, 1 urn 

prom I to rL^LiIle<1 in ]i friendship which litMai to nir one of 
the miysl | wo found I y vnl liable mid toiixdiing ex|M>rieiw:cs of iny life, 
lie was a very shy man and greatly feanxl that he might ohtnido 
hitiif^df njpon others or that an adymiee that he mighi nnike would 
jjruve nnwelennie, iie was aliio, like some other inatheinatLeiaiis and 
astronomei^, at times very inueh absiraetetl and with a painfully had 
memory fur iianu^. or, ruther^ ah iiiahilily to ii?HS(;K'iate faotsi ami 
names—a diflicnltv whieli he told me had nothing to do witli liis 
orientihc stitdies, hnt was inlierilec] and lieloiigcd to liLw father, who 
was a inETrliai]t+ This difnetiU}^ he iitteni|jtei1 to hide iis far as 
possible, piXHrhiciiig ii[K>ii the ai\*rage mnn the ivotyietion that he leas 
fk-^Lring w'itli II very hanghty and distant individual—a de^iuction 
wiikh was very far from the inUh. 

Inving here without fannly ties, (mmitig in Ids fiftt'-third year, 
almost after the pericMl when men make close friemlships, his liuii^w 
for mil frieiulHliip and atlt^ction was pathetie, Jlost of the tiieii with 
whoiii lie came int^i iHintact were of iiiioLlier ginieratioiu and it was a 
gettniiie revelation to see hi nr, as 1 sonietimes did, ivitli n friend of his 
vunth, a innn of liis ow^n age whom he had know'll for many i^eniN, 
was a most rigidly trEithfnI man—not truthful in any on!inary 
sein^* hat in that extraonlinary Ihiritiuu Xew^ Engtanil seiirvi% wtiirh 
tlid not even p‘riiiit him to suhscrilie himself as Ixdiig “ very sitieei'ely, 
yoiirs^'^' jf he was not. 

I have alluded alawe to Hie fart I hat he himsidf jiserilicd his inter^ 
est in aerial navigation to a childish ivoiider as to linw^ the great 
hi^nvy birds w hiidt he nseil Ui W'atch in a Keiv England pjistinv I'onlil 
lly iifiil inaiiiiaiii themselves in ihe air. and in aunt her place he has 
told ns Hial his work on the sun also grew oiit cvf a ehihiiHh interest 
in this gn*nt eenter of onr .system n[K>n which life on this ])hiiiet 
tle^HMidst T think timt these two ideas of hi^ were not fancies, i.ait 
that it was a fact that in his case i*sjM*cijiny the eliild ivas father to 
the man. (Joe of his favorite quotations was the inUial istaiLzas of 
the [HKon ipf Wnrdsivurth: 

WlM^ In tEk' 34ii[PiFy wnrtlort tVlio \s lik 
Tliat vv^'ry hiiiei Oi nrais »clHkii|i] wIhIi Ip Iw? 

U Sm lEa^ i^nlrJt, w ha, wbeu t»nFuj'lit 

AiiiikSij^ till- tu«k» pf ri’rtl life, Imiti wi^iii>*tit 
I'lJun rlH' ulna llmt Olpaw^l 111 A hiiyb^U niui34*|it. 
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Blit thi-s nif?:iucn'iiil, inadeqiialo as it niny \m^ niiiiat draw to a cIcbw?. 
f have lieen aide lc> faintly troffl! the Unas uf u j^reat mind anc] a greet 
sonl^ one thai left a |)owerfiil iiiipnftss upon the knowledge and think¬ 
ing of tlie oouutry in which he wnis litinfi und the time ill whieb he 
Iiveil, and hi.s niime nnd hb fame aix' bound to Ihj hooded down 
tlirough all [xjriterity. Yet he valued these laliors arul tlie n^ults 
which sprung from them but little when compared witli the ufFcetioii 
of liLs kin and of his fi-ietuhi—^affections not uian\' in tujinber nor 
easily obtaineii. for he was, aa I have said, a sliy iium; hut he gave in 
full ineasiue his <irtifidiuiit? am! !iis love to those wlioiii he roiled 
friend 

A liaig life Jilkil with many |>erpIexitieK left his siiul white. Tliis 
Xation and the world at Inrgii b the richer for the life of tins 
gn^at iiuin. 
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